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' î>^

23 WEST MAIN STREET

WEBSTER, N.Y. HS80
(716) 872-4503



CIHM/ICMH
Microfiche
Series.

CIHM/ICMH
Collection de
microfiches.

Canadian Institute for Historical Microreproductions / Institut Canadian de microreproductions historiques

IS



Technical and tjibliographic Notes/Notes tachniquas at bibliographiquas

Tha Instituta has attamptad to obtain tha bast
original copy available for filming. Features of th^s
copy which may be bibliographically unique,
which may alter any of tha images in tha
reproduction, or which may significantly change
the us> .al method of filming, are checked below.

D Coloured covers/
Couverture de couleur

Covers damaged/
Couverture endommague

Covers restored and/or laminated/
Couverture restaurie at/ou pelliculAe

Cover title missing/
Le titre de couverture manque

Coloured maps/
Cartes g^ographiquas en couleur

Coloured ink (i.e. other than blue or black)/
Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations/

Planches at/ou illustrations en couleur

Bound with other material/
ReliA avec d'autres documents

D

n

a

Tight binding may cause shadows or distortion
along intaricr margin/
La re liure serree peut causer de I'ombre ou de la

diatorston le long de la marge intiriaure

Blank leaves added during restoration may
appear within the text. Whenever possible, these
have been omitted from filming/
11 se peut que certaines pages blanches ajouties
lors d'une restauration apparaissent dana le texte,
mais. lorsque cela Atait possible, ces pages n'ont
pas dt6 filmAes.

Additional comments:/
Commentaires suppldmentaires;

L'Institut a microfilm^ le meiileur exemplaire
qu'il lui a ixt possible de se procurer. Les details
de cet exwmplaire qui sont peut-dtre uniques du
point de vue bibliographique, qui peuvent modifier
une imag» reproduite, ou qui peuvent exiger une
modification dans la m^thoda normale de filmage
sont indiqute ci-dessous.

D
D
D

D

n

D

Colo.-ired pages/
Pages ^a couleur

Pages damaged/
Pages endommagies

Pages restored and/or laminated/
Pages restaur^es et/ou pellicul^es

Pages discoloured, stained or ff^xed/
Pages dicolor^es. tacheties ou piqu^es

Pages detached/
Pages ditach^ss

Showthrough/
Transparence

Quality of print varies/

Quality indgale de I'impression

Includes supplementary material/
Comprend ou material supplai.ientaire

Only edition available/

Seule idition disponible

Pages wholly or partially obscured by errata
slips, tissues, etc., have been refilmed to
ensure the best possible image/
Les pages totalement ou partiellement
obdcurcies par un feuillet d'errata, une pelure,
etc.. ont iti fiimies i nouveau de facon d
obtenir la meilleure image possible.

This item is filmed at the reduction ratio checked below/
Ce document est film* au taux de reduction indiqui ci-dessous.

^OX 14X 18X 22X

y
13X 16X 20X

26X 30X

24X 28X
n

32X



Th« copy filmad h«r« has bMn raproducad thanka
to tha ganaroaity of:

McLennan Library

McGill University

IMontreai

Tha imagaa appaaring hara ara tha boat quality
poaaibia conaidaring tha condition and lagibiiity
of tha original copy snd in icaaping with tha
filming contract apacificationa.

Original copiaa in printad papar covara ara filmad
baginning with tha front covar and anding on
tha laat paga with a printad or illuatratad improa-
sion, or tha bacic covar whan appropriata. All
othar original copiaa ara filmad baginning on tha
firat paga with a printad or illuatratad improa-
sion, and andinp on tha laat paga with a printad
or Illuatratad impraaaion.

Tha laat racordad frama - n aach micro^cha
ahall contain the symbol •^»> (moaning "CON-
TINUED"), or tha symbol V imaaning "END"),
whichavar appliaa.

Mdpa. plataa. charts, ate. may ba flimad at
diffarant raduction ratioa. Thoaa too larga to ba
antiraly Includad in ona axpoaura ara filmad
baginning in tha uppar laft hand eomar. laft to
right and top to bottom, as many fnimaa aa
requirad. Tha following diagrama illuatrata tha
mathod:

L'axamplaira film* fut rr-iroduit grica i la

giniroaiti da:

MrLennan Library

McGill Univeriity

IMontreal

Laa imagaa auivantaa ont «t« raproduitaa avac la
piua grand aoin. compta tanu da la condition at
da la nattati da l'axamplaira film*, at an
conformitA avac laa conditiona du contrst da
filmaga.

Laa axamplairaa originaux dont la couvartura an
pcpiar aat imprim^a sont filmte an comman9ant
par la prami^r plat at an tarminant soit par la

darniAra paga qui comporta una amprainta
d'Impraaaion ou d'illuatration, soit par la sacond
plat, aaion la caa. Toua lea autraa axamplairaa
originaux sont filmte an commandant par la

pramiira paga qui comporta una amprainta
d'Impraaaion ou d'llluatration at on tarminant par
la damlArc paga qui comporta una taila
amprainta.

Un daa symboiaa suivanta apparaitra sur la
dami^ra fmaga da chaqua microficha, salon la
caa: ia symboia —n*^ signifia "A SUIVRE", la
aymboia V signifia "FIN".

Laa cartaa. planchaa. tablaaux. ate. pauvant 4tra
filmte i daa taux da reduction diff«rants.
Loraqua la document aat trop grand pour itra
raproduit an un saul ciichA. ii est filmA i partir
da i'anglo sup4ri«ur gaucha. da gaucha h droita.
at da haut an baa. an ^ranant la lombra
d'Imagaa n4caaaaira. Laa dlagrammas suivants
illuatrant !a m^thoda.

.^:

1 2 3

4 5 6



ZZ87 UJnUi,
'1 •cvv,;

'%

/

•7^'

;^
^_\x

Mji

J



-ir"?"'^''s»'rm.

'f -
..•

't

THE Jt^

TUTOR'S ASSISTANT;
BELNG A COMFENDI UM OF *

PRACTICAL ARITHMETIC,

FOR THE USE OF

SCHOOLS OR PRIVATC STUDENTS
;

COJfTAINIiVG

I. Arithmetic in Whole A'umbr.rs : the
Rules of which areexpressed in a cltar,
coiicise, anii intelligible manner; iir.d

the operations illiisirHttd hy e.xiiinples
worked ut length, and hy iuiuktous
explanatory note.i anti ol)servittioiis

;

with an ample variety of example's for
the exercise of Learners, calciil ite .1 to
initiate theui in the KnoicleOgi: of heal
Business. Also, the Ju'eio Commercial
Tjiblea, adapted to the present Ligisla-
tive Uigulations of fVcights and Mea-
suresand the modern practice of Trade.

II. Vvlgar Fractions ; explained in an
easy and familiar manner, in the prac-
tice of which the most elegant and
abbreviated modes of operation are
P'culiurly iuculcutcd.

III. Decimal Fraction.^ ; ehicd iled with
the utmost perspicuicy

; with Involu-
tion, 'iivolution, I'osition, Progieswon,
and the culculition of Interest and
Annuities, on an extended scale.

IV. Duodecimal.s : or the Multiplication
ot leet u'ld Inches; with numeroui
examples for practice, adapted to the
various business of Artificers.

V. Mensuration of .Sup.irjicies ; preced-
ed by plain and coijcise Oeometrical
DeJinitioHS.

VI. j1 Collrr'',>n of Questions.prnimacn-
ously urraii^'od

; intended as recapitu-
latory exercises in the jirincipal Rules
of Arithmetic.

VII. ^ Compendious System of Book-
keeping.

BY FRANCIS WALKIn6amE,
Writing-Master and Accountant.

FROM THE FORTY-THIRD DERBY EDITION.
Revised, Corrected, and Enlarg.ed by the addition of

SUPERFICIAL MENSURATION,
AND A

COMPENDIUM OF BOOK-KEEPING BY SINGLE ENTRY
BY WILLIAM BIRKIN,

Editor of the Improved Edition^ Jones'Bictionary ; Author of the Rational
Ji^ngUsJt JLxpcsitor, i/-c.

if

TORONTO

:

PUBLISHED BY BREWER, McPHAIL, i^ CO.,
PRINTERS, BOOKSELLERS, AND STATIONERS

46, KING STRtlET EAST.

1860.

^J>r'.

I-



'X '^

-.-•

4



ARITHMETICAL 'J'AbLES.

NUMERATION.

I'll i Is

IViii .

Huilr-l."

Tuiiini Th.'tiwuri.ls

I',, 'if 'I lioo;-<mis

Milliiins

X. Ill Mj)lin|i« I

C. ai Millions I 2

1

.i:
12 3,
:234,

4 a ti ,

I

1 .: J

2 a t

3 4 5
4 5
.') 6 7
t) 7 S
7 s

fJ

( UllKENT MDNKV.

4 Firiliii'gs niikc
12 I'eiK

I Tr-ii'iv

I Miilllnj
20 Shillinj<, I I'lmiiJ nr Sovcrtij.-.

</.

20
94
30
;t(i

40
48
00
(iO

70
72
S!)

bi
<io

liMI

I'KN

are

CK.
s. d.

1 8
2
8
n (I

SIIII.I.INC.S.

*. £. s.

W nro I

^ 4

4 I)

4 2

5

> 10

fi

« rt

7 (I

7 ()

H f

8 4

9

1.1 ..

;'>o ..

lit ..

7(' ..

!0 ..

00 .

K.O _

1 10

2

2 10

3

n 10

4

4 10

5 (1

J.ONO MUAsURE.
3 barlby-corns I Inch
12 inches
3 led
fi fuet

5i yards
40 poles
8 furlong
3 niilei

(Oi r.iiles

120 ..10

1 10 .. ') 10

120 .. (i

no .. (I 1(1

l!0 ,.7
1511 .. 7 10
1(10 ..8
170 .. b 10
IM) ..9

i foot

1 yard
1 fath.

1 pole.

I fur.

1 mile
1 leag.

1 dog.

j

I.AM) MKASIKK.

I
fret make I yard

'

30.i 5ds 1 I'olo

40 poles 1 rood
4ioo(ls 1 acre

MULTIPLICATION,

27
•'

i\ U| 71

!0| 12
I
M

f'l

IB
I

1.2
1 I' I I'^j.'l

I
21

I

16
I
20

I
21

I 2';t 32 r
20|2>|';j) |3-,|.ll) I

24
I
30

I
3G

I
42 |

4"
|

25
I

3.-,
I
42

I
49

I
iU

I

^'1 -iOiJ^J .'>t)J64J
"36|4-.|54 rC3|72f
40J .wieo 170 1^,1 1 Mj loojim |"i26
11

1
r,-,

I
ofi

I
-7

I
bs\ji» HioT 121X132

4S| 60|72 |j^|JiCJ lOi
I V2J~|Tj2"|l4i

4-.
I

.=14
I

03
I

SI I

10

1

201

30

;

40
I

Ml
60,

70
I

S0j_

90
1

II IJ2'
22

I

2411

33
I

36!

44"| is! '•n''

I'V
•-0

00 j

'

J7
^8 ae

99
I
108

ICU!
72 -2% ill 4

^4 i:i bare

riiis li

i.'ll to

i^inei'

ire 2
3, &c,

Ms may
Divisiiiii

t: as the

the 2'a

EnAea of JSiefflljts niiti iUcnsurcs.

PKACTICE.

OF A POV\n, DK
SUVBUIjlGN.
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WEIGHT OP GOODS,
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A barrel of pot ash. 200
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!^;;.^wt 2qrs. or ..2184
ABarrel of candles 190
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shot 14
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A searii of glass :24

stone, or —^ , IOC
.\ roll of paichment,
6 df;/.en skins

A hairel of figs frona
ncarlv 06 to 36





THE AUTHOR'S PREFACE.

Tnt public will, no doubt, be siirprisetl to find there is «notlter ?it-

iempt made to publish a book of ARITHMETIC, when there are aiwli
numbers already extant on the same Bubject, and several of them that
have so lately made their appearance in the world ; but I Hatter myscif
liiat the following reiwons, which induced me to compile it, the method
and the conciseness of the Bules, which are laid down in so plain and
familiar a manner, will have some weight towiu'ds its having a favour-
able reception.

Having some time ago drawn up a set of Rules and pi-oper QuesiivuSi
with their Answers annexed, for the use of my own school, and divided
them into several bcoks, as well for more ease U) myself as the readier
improvement of my scholars, I found then^ by ex[)erience, of infinite
use

;
for when a master takes upon him that lalM)riou8 (though um»e-

cessary) methrnl of writing out the Rules and Questions in the children's
books, he must either be toiling and slaving himself, after the fatigue of
the school is over, to get ready the books for the next day, or else nxust
lose that time which would be much better 8|)ent iu instructing and
opening the minds of his pupils. There was, however, still an hicon-
venience which prevented them from givhig me the satisfaction I at first
expected; that is, where there are several boys hi a class, some one or
other must wait till the boy who first has the book finishes the writing
of those rules or cpiestions ht wants, which detains the others from
making that progress they otherwise might, had thev a proiier book of
Rules and Examples for each boy ; to remedy which I was pronjpl^ed
to compile one, in order to have it printed, which might not only be of
V ie in my own school, but in other schools, where the instriicters wi^h
their scholars to make a (piick progress. It will also be of great us«
to such persons as have acquired some knowledge of numbers at schtKil,
to make them the more [leifect; likewise, to such as have completed
themselves therein, it will prove, after an impartia perusal, on account
of Its great variety and brevity, a most agreeable and entertainhig Ex-. t> 1 T . ,,

— - ainnig
ercise book. 1 sliall not presume to say anything more m favour of tbiB
work, but beg leave tn refer the uninejiulic'cd reiuier to the remark/|i*
certain Author,* concerning oompositions of this nature. His vvotH^
are as follow :

—

" And now^aftcr all, it is {wssible that some, who like best to trcml
Uie old beaten path, and to toil at their bushiess when they may <lo it
with pleasure, nmy start an objection ajjainst the use of this well-iu-
teuded Assistant bpcavise tlie course*of Arithmetic £ J^uys the same;
and ther^fpie say that some boys, lazUy inclmed, wheiAliey sp^ aiio^er
at work ojpon the same rpiestion, will be apt to majie bi«,oi)eration pa.sa

Dilworth
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J>r their own. But tliesu little forgeries arc soon detected by the iU)JU

Sence of the Tutor; lluMefnre, jih ditlerent (|m'stioii8 to ditli'rent l-oya

o not in the least jmJinOtc their improvciiiciit, so neither do the Hhme
questioHH impede it. Neither is it in the [>o\ver of uiiy niii. ter, (iu the
course of his husiness,) how full of Hi)irits soever he uiuy be, to frr.nie

new exiini|>IeH at plejistiro iu uiiy l{iile; but the same (jiiestiou ^vil- fre-

quently occur in tlje same Rule, notwithstanding his greuteet care and
skill to the contra'-y.

"It may also he farther objected, that to teach by a printed book ia

an argument of ignorance and in<'a{»acily, which is no less ti'ifling than

the fomior. He, indeed, (if such a one there be,) who is afraid his

scholars will inij)rove too fast, will undoubtedly decry this method, but
that master's ignorance can never bi- brought in <]nestion who can begin

and end it readily; and, most certainly, that scholar's non-inii)ro^ement

can bo JUt little (piestioned who makes a nnich greater progress by this

than by the connnon methofl."

To enter into a long detail of every Rule woidd tire the reader, and
Bwell the preface; to an unusual length; 1 shall, therefore, oidy give a
general idea of the method of jjroceeding, and leave the rest to speak
for itself, which, I hope, the reader will lind to answer the title, and the
recommendation given it. "As to t!je Rules, they follow in the same
manner as the table of contents s])e(iiies, and in nnich the same order

as they are generally taught in schools. I have gone through the four

fundamental Rules in Integers lirst, befoic those of seveial denomina-
tions, in jrder that, they being well understood, the latter will be per-

formed with much moi'c ease and despatch, according to tin,- rules shown,
than by the customary method of dotting. In Multiplication I have
shown both the beauty and use of that excellent Rule in resolving roost

Questions that occur in merchandising, iind have })relixed to Reduction
several Bills of Parcels, which a:;' applicable to real business. In work-
ing Interest by Decimals I have added tables to the Rides, for the more
ready calculating of Ainiuities, &c., and have not only shown the use,

but the method of making them ; likewise a Table calcidated for find-

uig the Interest of Moin^v for any number of days, at atiy rate per cent.,

by Multiplication and Addition only, wnich may also be applied to the

4:alculation of Incomes, Salaries, or Wages, for any nund)er of days; and
I may venture to say, I have gone through the whole with so much
plainness and perspicuity, that there is none better extant.

I have nothing farther to add but a return of my sinctue thanks to all

those gentlemen, schoolmasters, and others, whose kind approbation

and encouragement have now established the use of this book m almost

every school of eminence thi'oughout the kingdom, but I think my grati-

tude more especially due to those who ha\ e favoured me with then- re-

marks ; though I must still beg of every candid and judicious reader,

that if he should, by chmice, find a transposition of a letter, or a false

figure, to excuse it ; for, notwithstmiding there has been grea ire taken

in correcting, yet errors of the press will inevitably creep in. and some
may also have^j^jped my observation ; in either of which cases the ad
moiiitiou of a good-natured reader will be very acceptable to his

Much obliged and most obedient humble servant,

F. WALKINGAME
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-f- is tlio siwr. r)f Ai^DirfoN; and is culloil plus, or more.— is cfillod minus, or Irss, find donotos .Sudikaction.
X into, itiid donotcs Mii.tiplication.
~ , /,y^ ,11,, I denotes I>ivisioN.

is the siyn of KciiAUrv.
: : : arc lht» siyns of PRoroni'iox.
V' is the Rntliral '^'^n, or si<.';ri of l:IvoLirnoN.

C/D denotes the diU'erciKC lu'twec!!. two qiianiitics when it if

uncertuin wliicli is the jjreuJer.

II.I.L'STHATIONS.

6-|-3si9 sijinilies 6 j>lus '.i efjunl 9 : lliaf is, 6 at'.ded to 3 equal 9.

7—4-«3 signifies 7 miiius \ equal 3: that is, I taken from 7
leaves 3.

4X3»=lii is read 4 mto 3 fiuul 12 : ihat is, 4 multiplied by 3
equal K.

12-i-4=3 is road 12 tij 4 equal 3. But Division is more con-
veniently expressed in the form of a Fraction : ihu^

y *=3 ; twelve dicided by lour equal three.

4 : : 3 : 16 ; As 2 arc to \, so are 8 /o 16.

»4
; the Square Root of 16 equal 4.

'4 ; the Cube Rooi of 64 equal I.

A vincvluin connects two or more terms which are to be con-

sidered as lorminjr one term or quantify. It is signified by a

line drawn over them ; or l)y parentheses including them.

A point is often used instead of the cross to denote Multi'

plication; and in A!;;ehraical 'i'heorems, &lc., the multiplica*

tion of the quantities denoted by difterent letters is under-

stood by placing the letters together without any sign between

Uiem. Thus 2 . 5+7, denotes that 5 and 7 are to be added,

and the sum (12) to be multiplied by 2. Also, (aft+c). (n— 1)

denotes that a and b are to be multiplied, c added to the pro-

duct, and the whole to be multiplied by one less than the num-
ber or quantity represented by n.

As 2

v/16

V64= -«?

Am
cut I

unil.

]\

figui

sign

and

no I

A
den<

sect

crca

A
nres

The common sizes of Books are

of which 2 leaves make a sheet,

marked

Folio, of which 2 leaves make a sheet, fTo.

Quarto, ' 4to.

Octavo, d 8vo.

Duodecimo, 12 ,.- 12mo.
Ictodeciino, 18 ISmo.
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J»KACTICAL AHITIIMETIC

Integers^ or Whole Sunihcrs.

Arithmetic is th science of numbers ; ot the art of nnmcri*;

cal co«n{lutatiun. A whole nuniUr is a tinit, or a coileciioii of
unils.

Numbers arc expressed liv ten written characters calletl

figures, or digits : viz. 1, 2, 3, 4, 5, G, 7, 8, 9, which are

signijlcaitt figures, all decL.iing their own values by the names

;

and tho ciplwr^ or naught (0) an iusiirnijicant figure, indicatirj;

no taliie when it statids alone.

XUMEIIATION AND NOTATION.

A figure standing alone, or the fnt on tftc rijirhi of others,

denotes only its simplo value, as so many units, or ones ; the
second is so many tens ; the third, so :nany hunilrcds, <fec., in-

creasing conlint'ally towards the left in a tenfold proportion.

Numeration is the art of reading numbers expressed in rig-

•iTCS ; and Notation, the art of expressing numbers ^t*

THE TA^LK.

y:.

3
.3
=3

1

3

Hi

ill
5 7 8 G 9 5

- -, 3
= 3 2

'2 » a

8 4 1

Millions' period. Units' perioil.

"^'liii Tabic mii^lit be infinitely rxfpiidod



16 KUMKUATION [tutor's

NoTB. To' read any Number. Divide it into pcHods of six figiirei

each, beginning at the right hand: and each period into scmi-periodt

with ". different mark, for the sake of diatinction. The Jirst on the

tighl uaud is the Units'' period, the second the Millions' period, &c. Be-

ginning at the left obsei-ve tliat the three figures of eveiy complete semi-

period must be reckoned as so many hundred', tens, and units;join-

iog the word thousands when you iiome to the middle of the period, and

the proper name of the period at *hG end of it,
, , r

2. .To express any given Number in Figures. Begin at the left, and
• write the figures which denote (as so many hundreds, iens, and units.')

the number in that semi-period; and proceed thus with each successive

semi-period, till the whole is com{>leted; placing a separatmg comma

in the middle of each period, or immediately after the thousandB, and a

semicolon between the periods. But observe, that though every semi-

period bat the first on the loft must have its complete number of three fig-

ares, that may be incomplete, and consist of only one or two figjires: also,

where significant figures are not required in any part of a number, no

Bemi-pefiod mustbe omitted, but the places must be filled up with

Example. Write in figures, seventy thousand four hundred bilUon«,

4wo hundred and ten thousand millions, and ninety-six.

First, write 70 (seventy) with a comma, these being thousands ; then

400 (four hundred) with a semicolon, denoting the end of the period;

next,Write 210 (two hundred and ten) and, because they are thousands,

|>ut a comma after them, and then 000 (three ciphers, there being no

more millions) followed by a semicolon, to denote the completion of

the pei'iod; again, put 000 (three more ciphers, denoting the absence

of thousands) with a comma after them, and then 096, (ninety-si*,)

which will complete the number : thus, 70,400 ; 210,000 ; 000,096.

<

EXERCISES IN NUMERATION AND NOTATION.

Read, or torite in words the following nuinhr..-

•(1) 3

(2) 30

(3) 33

(4) 300

5) 303

,6) 330

(7) 333

(8) 127

(9) 172

(10) 217

(11) 271

(12) 71-^

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

721
906
4294
94294
294294
3703
703703
311311
113113
131131131
708807780
807078087

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

(35)

500050005
1010100
UllOlOl
499994949
3584600987
584610070840
5846100708400
37613590200110
5008000400000
601008000180070
37000000000075048

• The figures in parentheses refer to the Editor's Key to thi«

Vofic. i:



ASaiSTANT.] XUMERATIONV 11

no

Express in figures the Jollowing nnmhcrs.

(1) Nine; ninety; ninety-nine; nine hundred; niue Luu-
dred and nine ; nine hundred and ninety ; nine hundred ani
ninety-nine.

(2) One hundred and eight ; one hundred and eighty

;

eight hundred and one ; eight hundred and ten ; one hundred
and sixteen ; one hundred and sixty-one ; six hundred and
cicven.

(3) One hundred and twenty-three ; oneihundrod;an4 thirty-

two ; two hundred and tliirteen ; two hundred and tJti^rty-OQe *

three hundred and twelve ; three hundred and tw.cnty-on«.

(4) 'fwo thousand ftve hundred and seventy-two.

(5) Seventy-two thousand five hundred and seventy-two.

(G) Five hundred and scventy•t^vo thousand five hundTtd
and seventy-two.

(7) Ten thousand nine hundred and ten.

(8) Nine hundred and ten thousand nine hundred and tev^

. (9) One hundred and nine thousand nine hundred and onc«

(10) One hundred and ninety thousand and ninety-one.

(11) Nine hundred and one thousand and nineteen.

(12) One hundred and fourteen millions, one hundred ant)

fony-one thousand four hundred and eleven.

(13) Four hundred and six millions, si$ KuA^ed and four

thousand four hundred and sixty.

(14) Six hundred and forty millio^u;, forty-six thousand and
sixty-four.

(15) Soven millions, seventy thousand sevea Imndred.

(16) Seven hundred millions, seven thousar*d and seventy.

(17) Ten millions, one thousand one hundred.

(18) One hundred and one millions, ele^'en thousand oao
hundred and ten.

(19) Twelve billions, seventeen thousand and nine millioil

ami eighty-nine.

(20) Seven thousand five hundred and four trillions, sixty

ousanci nuliion*, eiglit huntlrod thou sand.
i

Roman Numerals. 1

I 1 Oue. 71 6 Six. XI 11 P.lev«n.

II 2 Two. i^II 7 Sever, XII n Twelve.
111 3 Throe • IT! 8 Ei^t XIII n Thirtaej

,

IV 4 Four. X f) Nine XIV ]4 Four' / .

y 5 Five K 10 Ten XV 15 Fift* \



1

12 ADDillON Ot IXTEGERS. [TV roR'rf "1

XVI 1« SiAteei). CC 200 Two hundred.

XVII 17 Seventeen. CCC 300 Three hundred.

xvni 18 Eighteen. CCCC 400 Four hundred.
>,

. XIX 19 Nineteen. D 500 Five hundred.
\

XX 20 Twenty. DC 600 SLx hundred.

XXX 30 Tliirty. DCC . 700 Seven hundred.

XL 40 Forty. DCCC 800 Eight hundred.

L 50 Fifty. DCCCC 900 Nine hundred.
*

LX riO Sixty. M 1000 Ojie thousand.

LXX 70 Seventy. MDCCCXXX 1830 One thoueand |

LXXX 80 Eighty. eight hundred and ,

XC 00 Ninety. thirty. \

C 100 One hundred.

Note. A less numerical letter standing before a greater, must be ta-

ken from it, as I before V or X, and X befoi'e L or C, &c., thus, IV.

Four; IX. Nine; XL. Forty; XC. Ninety, &c. And a less numerical
Utter standing after a greater, is to be added to it, thus, VI. Six ; XI.
tlev«B; LX- Sixty ; CX. One Hundred and Ten.

J
«

All operations in Arithmetic are eomprised under four

elementary or fundamental Rules: viz., Addition, Subtraction^

Multiplication, and Division.

ADDITION

Teaches to find the sum of several numbers.

Bulk. Place the numbers one under another, so that units may stand

mder unitii, tens under tens, &c. ; add the units, set dov^n the units in

.•heir sum, and carr^f the tens as so many ones to the next row ; pro-

••ed thus to the last row, under which set down the whole amount. .

"Pvjdor. Begin m the top and add the figures downwards : if the; auti^

Mmd the same as before, it is i)resumed to be right.

1)

1
!

275
HO
473
S54
271

3.5?

(2) 1234

709S
3314
6732
2546
6709

(3) 75245 (4) 271048
37502 325476
91474 107584
32145 625608
47258 754087
21476 279736

• Say 3 and 1 are 3, an<l 1 are 7, and 3 are 10, and 5 are 15, set down
5 and carry 1 ; 1 and 5 are 6, and 7 are 13, and 5 are 18, and 7 are 25,
ssu one arc 50, axid 7 urc 33, set down 3 and carry 3 ; 3 and 3 are 6, and
8 ai-e 8, and 3 ai-e 11, iind 4 ai-e 15, and 1 are 16, and 2 are 18, set down
18: so the sum is 183.').

Aft«r practitting u few cTburaples, it will be bettor for the learner to
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itSlSTANT.] ADDITION OF INTEGERS.

(5; 590046 (6) 370416 (7) 781943
73921 2890 56820

400080 60872 1693748
4987 998 300486
19874 47523 920437500

201486 9836 78632109
9883 26627

•

9408175

13

(8) What is the sum of 43, 401, 9747, 3464, 2263, 314,
074? ..

(9) Add 246034, 298765, 47321, 58653, 64218, 5376,
9821, and 640 together.

(10) If A has X-56. B i;i04. C j£:274. D jei390. E i:7003.
F £1500. and G X998. ; how much is the whole amount of
their money ?

(11) How many days are in the twelve calendar months?
(12) Add 87929, 135594, 7964, 3621,27123,8345,35921,

2374, 64223, 42354, 3560, and 152165 together.

(13) Add 0228, 27305, 7856, 287, 7664, 100, 1423, 25258,
528, 3135, and 838.

(14) How many days are there in the first six months of
the year ; how many in the last six ; and how many in the
whole?

(15) In the year 1832, how many days from the Epiphany 4
or Twelfth-day (Jan. 6th) to the last dfty of July ?

^

(16) In the common year how many days from each Quar-
ter-day to the next? That is, from Lady-day to Midsummer-day,
from thence to Michachnas-day, from thence to Christmas-

'

day, and from Christmas-day to the ensuing Lady-day ?

(17) When will the lease of a farm expire, which was
granted in the year 1799, for ninety-nine years?

(18) A person deceased left his widow in possession of
€2500. His eldest son inherited property of the value of
£11340. To his two other sons he bequeathed a thousand
pounds each more than to his daughter ; whose portion ex-
coede'l the property left to her mother by £500. A nephew
end a niece had legacies of £525. each ; f. public charity
£105. ; and his four servants the same sum to be divided

add tho figures without naming tbrm. Thus, in adding tho first col-
amn of tho above e.xainiyle, say 2, 3, 7, 10, 15; set down 5 and catry
1, &c. *

T> ^'-letliod will tend both to qnic'.uicss and precision.

I



14 SUBTRACTION OF INTCOERS
[ I UTOR B

amongst them. What was the aggregate amount of Iiis pro-
perty?

(19) Tell the name and si<rnifcation of the sign put between
the following numbers : and find what they are ecjual to, as
the sign requires.

172 1+6 10+ 17+;-) 100-1- 12+999.

(20) Required the smm of forty-nine thousand and sixteen;
four thousand eight hundred and forty ; eight millions, seven
hundred and seven thousand ono hundred ; nine hundred
and ninety-nino; and eleven thousand one liundred and ten.

(21) When will a per.scm, born in 1 819, attain the age of 45 \

(22) Henry came of age 13 years ijcfore the birth of his
cousin James. How oid will Henry be when James is of age ?

(23) Homer, the celebrated Greek poet, is supposed to have
flourished 907 years previous to the commencement of the
Christian era. Admitiing this to be fact, how many years was
it from Homer's lime to the close of the 18th century; and
how long to A. D. 1827 ?

SUBTRACTION

Teaches to take a less nuniber froc* a greater, to find the re-

mainder or Difference.

The number to l)e subtracted is the Subtrahend, and the
other is called the Minuend.

RcLE. Fliwin? j)laco(l \\\o Sub.ralKHul iiuder the Mimioud, (iri tbr snine
oilier as in Additioa,) beiiiii at tjhe uui,t3, and subtract eacli ligure fWnn
that above it, sctfiag down t)ie rciuniuder iiiidrnitMth. lint when the
lower figure i^ tho greater, borron' fni; whitli add to the npper, aud
then flubtriict: net down tho remainder, and carry n?ic to the next figure
ot the Subti;thend lor the ten that tens borrowcL

Pnoor. Add the Difference to the Subtrahend, and t.ieir snm will bo
tJ<e Minue%id.

l\)
From 27147.51

Take 1512725

<2)

(3)

42087296
31096187

45270509
32761 G84

(4) 27150S300
72841(599

(7) 1 000000000
987G54321

(5) 375021599 (8) 2746981340

(6) 400087635
;

(9) 666740825
9184267

j
109348172

"



ASSISTA.VT.] SUBTRACTION- OF IXTEGERS. \5

(10) From 123456789 subtract 98765432.
(11) From 31147680975 subtract 7G7380799.
(12) Subtract 641870035 from 1630054154.
(13) Required the difference between 240914 and 24C91
(14) How much does twenty-five thousand and four exceed

•ixteen thousand three hundred and ninety I

(15) If eighty-four thousand and forty-eight be deducted
from half a million, what will remain ?

(16) The annual income of Mr. Lemmington, senior, is
twelve thousand five lumdred and sixty pounds. Mr. Lem-
niington, junior, has an income of seven thousand eight hun^
(ired and ei;:jjhteen pounds per annum, llow much is the son's
income less Jhan his father's ?

(17) George the Fourth, at his accession to the throne, in
1820, was in the 58th year of his age. In what year was he
born, and how long had he reigned on the 29th of Januar}',
1829, the anniversary of his accession ?

(18) The sum of two numbers is 36570, and one of them
is twenty thousand and twelve : what is the other ?

(19) Thomas has 115 marbles in two bags. In the green
bag there are 68 : how many are there in the other ?

(20) Two brothers who were sailors in Admiral Lord
Nelson's fleet, were born, the elder in 1767, and the young-
er in 1775. What was the difference of their ages, and
how old was each when they fought ii» the battle of Trafalgar
in 1805? ^ '

(21) Henry Jenkins died in 1670, at the age of 169. IIow
long prior to his death was the discovery of the continent of
America by Columbus, in 1498 ?—Also, how manv years have
elapsed from his birth to 1827?

ExAMPLK. From 32000547 eiibtract 8'il04fi8.

Say 8 fiom 7 I cnnnof ; borrow 10, ami 7 are
17, 8 from 17, !) i-oinain; 8Pt down 9 and canr
1.— 1 and ti are 7, 7 from 4 I cannot; borrow
10, and 4 are 14, 7 from 14. 7 ; set do\vn 7 and
carry 1 .—1 and 4 are 5, 5 from 5, nothing ; set

3290()r>47 Mimiend.
82104fi8 Subtrahend

24G9(i079 Difference.

32900547 Proof.

down (0) naught.-O from 6, 6; set down G.-l from I cannot; but

end
*" ^"^^ ^'^^'" ^ ^"*^ ^^"^' ^' ^'*'°'"*^<^^^ "1 ^'^'e maimer to tlw

V/hen the pupil is iu'tlated iu the i)ractice by woi-king an example or
Uvo, he may simpbfy the work by omitting to e:r f-ess some of the par-
ticulars. Thus, m the preceding example, it will be sufficient merely
to say, 8 from 17, 9 ; set down i) and cany T ; 1 rmd C, are 7, 7 from li
7 ; set down 7 and caiTv l . &,c.

I
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(22) Borrowed at various times, £644., X'957., X'QO.,
jei378., and jC1293. ; and paid again the different sums of
i;763., JC591., £1161., X'lOOO., and i;847.—What remains
unpaid ?

(23) PiXpIain the name and signification of the sign used

;

and work the two following examples.

10874— 9990 51170— 50049
(24) Jolm is seventeen years younger than Thomas : how

old will Thomas be when John is of age ; and how old wih
John be when Thomas is 50 ?

MULTIPLICATION
Teaches to repeat a given number as many times as there
are units in another given number.
The number to be multiplied is called the Multiplicand

;

that by which we multiply is the Midtiplicr ; and the num-
ber produced by multiplying is the Product.

Role. When the multiplier is not more than li multiply the units'
figure of the multiplicand, set down the units of the product, reserving
the tens; multiply the next figure, to the product of which carry the
tern reserved : j)roceed thus til| the whole is multiplied, and set tlo\Vn
the last product in fuU.*

MULTIPLICATIOX TABLE.

I 2 3 4 5 6 7 8 10 11 12

2 4 6 8 10 12 14 16 18 20 22 24
3 6 9 12 15 18 21 24 27 30 33 36
4 8 12 16 20 24 28 32 36 40 44 48
5 10 15 20 25 30 35 40 45 60 55 60'

6 12 18 24 30 36 42 48 54 60 66 72
7 14 21 28 35 42 49 56 63 70 77 84'

8 16 24 32 40 48 56 64 72 80 88 96,
9 18 27 36 45 54 63 72 81 90 99 108'

10 20 30 40 50 60 70 80 90 iOO 110 120
n 22 33 44 55 66 77 88 99 no 121 132|
12 24 36 48 60 72 84 96 108 120 132 144

'-^^-j "^ t-iijwr / lilt: ;cv>, avt iiwvii g iUiu.>«»>y ;j j 4 buiios

i^ri^

713097

4

3852388

V - iiit: ;cv>, 3d- tit'wii o iizid yMj^^y ;j j 4 bHiiOS

9 ai-e 36 mid 2 are 38, set down 8 and caiTy 3 ; 4 times
(naught) and 3 are 3, set down 3 ; 4 times 3 are 12,

set down 2 and carry 1 ; 4fdmes 1 are 4 and 1 are 5, set
down 5 ; 4 times 7 ai-e 28, set down 28.

1

i
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(!) Multiply 2510473G by 2. (7) Mudiply 3725104 by 8.

(2) Multiply 52471021 by 3. (8) Multiply 4215466 by 9.

(3) Multiply 7925137521 by 4. (9) Multiply 2701057 by 10.«

(4) ^Multiply 27104107 by 5.
j
(10) Multiply 31040171 by 11.

(5) Multiply. 231 04759 bv 6. (1 1) Multiply 73998063 by 12.

(6) Multiply 7092516 by 7.
\

(12) Multiply 780149326 by 3, 4, 5, G, 7, 8, 9, and 10.

(13) Multiply 123456789 by 4, 5, 6, 7, 8, aud 9.

(14) Multiply 987654321 by 9, 10, 11, and 12.

When the multiplier is between 12 and 20, multiply by
the units' figure in i\w, imiltiplier, adding to each product the
last figure multiplied.!

!! 5) ?!!???? ^!'^- (18)2057165X16. (20)9215324X18.
(19) 6251721X17. (21) 2571341X19.(16) 5107252X14.

(17) 7653210x15.

When the multiplier consists of several figures, multiply
by each of them separately, observing to put the first figure
of every product under that figure you multiply by. Add
ihe several products together, and their sum will be the total
pioduct.|

Proof. Make the former miiltiplicaiid the multiplier, and the multi-
plier the multiplicand ; and if the worlc is right, tlie products of botli
oi>eratiou8 will correspond. O/kerwisc. A jjresiimptive or probublo
proof (not a positive one) may be obtained thus : Add together the
figures in each factor, casting out or rejecting the nines in the sums as
you proceed; set down the remamders on each side of a crnais, multiply
them together, and set down the excess above the nines in their product

• To multiply by 10, annex a cipher to the multiplicand, for the pix>.
duct. To multiply by 100. annex two ciphers, &c.

Examples.
+ Myltiply 96018 by 15.

Say 5 times 8 are 40, set down and cany 4 ; 5 times
4 are 20 aud 4 are 24, and 8 are 32. set down 2 and ctarf
3 ; .5 times and 3 are 3, and 4 are 7, set down 7 ; 5 timef
6 ai'e 30, set down and cfu-ry 3 ; 5 times 9 are 4.5 wd 3
are 43, and 6 ai-e 54, set down 4 and cuny 5 ; 5 and 9 ara
14, set down 14.

J Multiply 76047 by 249. * ^
70047 fc W"

96048
15

J 440720

249

684423 Product by 9.

304188 do. by 40.

152094 do. by 200.

18935703 Total prcnluet

GX6
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£ proi^all, right
:

if' u'o ' U iT^o.^/^Vtl^^'^
"""^^"•"'' ''^ ""''•'

(22)271041071X5147.
(23) 62310047X1668.

(24). 170925164X7419.

^<^rx,-.n,.. '
(25)9500985742X01879.

('^6) 170149.0868567X4768756.
When ciphers aie internjixed with the si-nificant fiffurea inhe niulupher, they may be onutted ; but g^earc re ^^1 b"

Clphors on tho right of the mulliplier or mullinlicand li(omuted ,„ tl,e work) ,„„s. be placed in .l,e CoS producl t'

roll 7rp,LVv»r^^^°°''- I
(30) IW9300X3400.

(38) 7561340325X57002. (31) T>7lOOfI x ^.ORnn
(39) 562710934X590030.

| fas} 74837000X975000

eettnrtWZ'""'' ^T '™'"Ply'»g '-> numbers to-getner IS called a composile number; and the two numbersprodue.nguare culled .he/„c,„„, or comj,onenlpa^swCZthe mulup ,er ,s a composUc number, you^may nfnUiply by on"

glve't^'hte^rotetf
""""" """"'"'^" ^ ^^'LU^

(33) 771039X35.
(34) 921563X32.
(35) 715241X56.
(36) 679998X132.

(37) 7984956X144.

(3S) 8760472 X999.&
(39) 7039654X99999.

(40) A boy can point 16000 pins in an hour. How mmv
h^urf •:'x^

'" -^ ''-y^^ -i^p-"^ ^^-- to .:^i:^

]Multii)ly 31864 by 7003.

K.XAMPLES.

318G4
7003

254912
223048

2233029 1'i

I'roof.

6

G

f Multiply G3850 by 5200.
63850

Sii^OQ ri-oof.

12770 1

3192 .') 4X7

3320^0000 *

t Multiply 63175 by 45.
63175

5X9=45
315875

9

2842875' -

A IT/^r n.. -1-- • 1 » . • -

y ror uii aunagca iiieU'oa ol
imiltiplyuig by a seriea of ni?iea.
see tho K«'y.

4
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DIVISION OF INTEGERS. 19

(41) If a person walks upon an average 7 miles a day how
many miles will he travel in 42 years, reckoning 365 days to
a year? ^

(42) Miiluply the sum ^{ 3G5, 9081, and 22048, by the
difference between 9081 and 22048.

('43) Required Uie continued product of 1 12, 45, 17, and 99.

Note. Multiply all tliu uuinbers one into another.

oj

ica.

DIVISION
Teaches to find how often one number is contained in an-
other

:
or to divide a number into any equal parts required.

Iho number to be divided is called tlie Dividend; that by
which we divide is the Divisor; and the number obtained by
dividing is the Quotient ; which shows how many limes the
divisor IS contained in the dividend. When it is not contain-
ed an exact number of times, there is a part of the dividend
left, which IS called the Re?jiaindcr.
Rule. When the divisor is not more than 12, find how often

It is contained in the first figure (or two figures) of the divi-
dend

;
set down the quotieut underneath, and carry the over-

plus (if any) to the next in the dividend, as so many tens;
find how often the divisor is comained therein, set it down
and continue in the same manner to tlie end.

'

^

When the divisor exceeds 12, find the number of times it
is contained m a sufficient part of the dividend, which may
be cal fed a dividual; place the quotient figure on the rijrht
multiply the divisor by it, subtract the product from the di-
vidual, and to the remainder bring down the next figure of the
dividend, which will form a new dividual: proceed with this
as before, and so on, till all tlie figures are brought down.

PaooF. Multiply the divisor and quotient together, adding
the remainder (if any) and the product will be the same as
the dividend.

(1) Divide 725107 by 2.*
j (2) Divide 7210172 by 3.

* ExAMi'i.E. Divide 7323105 by 4
Divisor 4)73281 03 DiviMeucL S.'iy tlie

Quotient lli3202G—1 Rem
4

'iii- jii t , oiict; ruiu t> over;

7328105 Proof.

the fuurs in 33, 8 times 4 are 32 and
1 over; the fours in 12, 3 times; the
fours in 8. twice ; the fours in 1, and
1 over; the fours in 10, twice 4 ai'e 8,«iiJ :: over; the lours in 25, si.\ fours arc 24 mid 1 over



.^
DIVISION OF I.VlKOKRS

I.

[tutor •

5.

(i.

7.

8.

9.

10.

-r37.*

-r-'M7.

-5743.*

(3) Divide 7210 1 IG hv
(4) Divide 7203287 l»y

(5) Divide 52:310:^7 l)y

(6) Divide 2532701 l.y

(7) Divide 2517325 by
(8) J)ivide 2501730(1 by
(0) Divide 70.31 20 15 l.y ....

(10) D'vide 12y047(i3 by 11.
ill) J)ivide 79013JG0 by 12.

(12) Divide 37000121 by 3,

5, 7, and 0.

(13) Divide nil mil bv G,

9, 11, and 12.

When the divisor is a comp6,ifo numhcr, von may divide thed vidend by one ol the comi>onnH parts., and ihat qnotient byhe other; which will one the (,notient required. But thatrue remainder irnst be found by the lul»owin.r

V. 7h!t^n
^["''/'^^y;'^^ '"^^/"'"J remainder by the first divisor:

x> that product add the first remainder, which will give the
true one. ®

rei ?2}o47?'^f
-^

!

(27)6251043-42.
"

(^5) 7210473-Jo.
j (03) 5761034-54.

(1 1)7210173
(15)42710467
(16) 7;] 10971 13 . u/^.o.j

(17)1610178107 -r5l716
(18)1973101891 -f-510834.

( 1.9) 51 70 15G7874-4765043
(20)17153798916123741-7-

31479161.
(21)25173221 ^27l00.t
(22)725317216 4-572100.
(23)752173729 ^373000.
(24)6325104997 -^215000.

ExA.MPr.K. Divide 403">."> hy o.f).

nivi(loii(i.

Divisor 2.9)403.55(1.10'] Quotient.
i>f) o()

118 Vj(i72

IH) 281(i

255 ~^ Remfiiiidfcr.

232 40855 Proof.

23
t When the divisor is large, the {|notiont figures are moBl ^^Wv

SiJ/'-^'^''''^'''^-^'-^^-^^^-'-^^^''-^-)-
the\w4";;.":: rt£

i Ciplwrs at the right of tlie divisor may be cut off and at m^.^

$ EXA.MPI.K,. Divide 31405?) by ''I

21=rX3)314(),59

7)104SSS--1

14983—5
'=5x3-f1^16 rem.
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A number may be dividoil by 10, 100, 1000, Ac, by merely
cutting ofT one, two, throe, Arc, fi<,Mires on the right : the other
figures are the quotient, those cut oil" arc the remainder.

Thus 7r)390-M 0=7639 ; 238 157-r 10=23815 and 7 rem.
And 4598653-7-1000=1598 and 053 rem.

(29) 65941089^10. (31) 18043329-10000.
(30) 7208105^100. (3-J) 7100572-M200.

(33) What is the diircrence between the 12th part oi"

107721, and the 23d part oC 3 10610 ?

(34) If a sliip bou.id to Jamaiia sot sail from Liverpool on
ihc 25th of .lanuary, 1828, and arrived at that island on the
8th of March, what was the velocity of her sailing per day
and per hour; the distance being 4558 miles?

NoTK. This is the (firert dititiiucf. Tlie circuitoiic course of the ship
would be considerably uioie.

(35) The period of .lupiter's revolution in his orbit rouni^

the sun, which is the year of that planet, is 4330 of our days.
How many of our years, r(>ckoning 3G.^ days to the year, are
e(pial to five years of Jiipiicr ?

(36) 1 would plant 2072 elms in 14 rows, the trer^s in each
row 17 feet asunder: what len<;th will the jrrove be?

(37) If a chest of oranges, 1292 in number, be distributed,

one moiety among 19 ')oys. the other among 17 girls: how-
many will fall to the sliare of each ?

(38) The circumference of the earth's orbit, or annual path
round the sun, is about 5CG440000 miles. Supposing the
year to be exactly 365{ days, or 8706 hours, how many miles
in an hour, and how many in a minute, are we carried by this

motion ?

(39) Required the sum, the difference, the product, and the
quotient, of 3679 and 283 : and also the quotient of the pro-
duct divided by the sum.

(40) The sum of two numbers is 4290 ; the less number
is 143 : what is their difference, product, and quotient ; and the
quotient of the product divided by the difference ?

(41) The p'-oduct of a certain number multiplied by 691,
when 320 are added, is equal to 500000 : what if, that number ?

(42) Allowuig the earth to revolve on its axis in exactly 24
hours, and the circumference at the equator to be 24864 miles;
at 11/ hoi 1 u:*_.

that part carried round by the revolution 1 Also, at what rate
arc the inhabitants of London carried round, the circumferenoe
in that latitude being 1548<:) miles ?
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MJri'ICAL AND COMMERCIAL TABLES.
STERLING MOXEV.

4 farthings (qrs.) make I pennv, d

^'f Pf.'Jf.^ 1 shilling, s.

J>
« " rngs .... 1 crown, er.

^0 shillings J pound, or sovcreitrn £
irA denotes a farthing, ^d. a hah'ponny, and ^d. three far-

Qrs. 4 = 1 pouiiv.
48 = 12 = i sliiUinjr.

240 = f,0 = r* =r \ crown.
••'60 = 240 = 20 = 1 =. 1 jH,„„a.

A moidore, 27«,
A u bJe, 6«. Sd.

A
A

onsor.KTK COINS.

A guinea (wci^'lit .5 ,/wA». (U o, ,.) value -^It

tester, 6rf. A ^out, 4,/.
o

» "

ationln'tho^"^'*
'" cousidrre,! the «tanda,-d mcf.^ and thc-re i« no alter-

=sn;5^ 3r^^^V';^?^^, :^ «f
rei,n ^^tSi^a ffi!;

er exceeds 2 ./«. «. K^ ",; -1 ^W ia.rnrl!'"
'"

rf '"""'""J^"
*^^!"-

now cunied n.to 6Gs. ,n.ste,ul of 62«., a. it was formerlv so t at oneKhdhng .ow weighs 3 ./„•,.. 15^..,:, and other B^rpi^c^s'^p^

The slL'ulIlt?
"''

^\'i^
'^-^3..17..10i. per ounce, and of silvers.. 6d.

fi^v^ZT^T- Zff '""' ;h 22 parts (commonly called carat,) of

v^^coin n ^T, ("'•p'^"'-'^'* of copper, melted together. For sil-%ei com, 11 oz. 2 rfW,. of hue sliver, alloyed with 18 dwl,. of copper.

MOxNEY TABLE.

Farthings.

qrs. d.

4 are I

6 .

8 .

10..
12 ..

14..
76 ..

18 ..

20 ..

22..
24 ..

26 ..

Parthings,
qrg. ,'i.

32 ae 8

34... 8i
36... 9
38 . .9^

40.. /()

42,. .Jul
l-*...!!

46.. ,11^
48... 1».

Pence,
d. 8.

12 aie I

•7h\ 24... 2

. 2
*>*

* '^3

. 3

H
. 4

.44

. .I

. 5i

. 6

. 6i

Pence,

d. s.

36 are 3

43.

60.

72.

54.

,. 4

. 5

. 6

. 7

Pence,

d. 8. d.

20 are 1 8

30... 2 6

40... 3 4

')'].. o

108.. . f)

120.. .10
132.. .11

114.. .12
156.. .13
168.. .14
180.. .15
192.. .16

50...

vu..

.

4 2

5
5 10

80... 6 8

90... 7 6
100... 8 4

110... 9 2
120.. .10
130. ..10 10
140.. .11 8
150... 12 6

Pence,

d. 8. d,

lG0m-el3 4
170-..14 2
180 ..15
190. ..15 10
200.. .16 8

Shillhigt.

»• £. 8.

20 ai-e 1

30... 1 1,

40... 2
50... 2 10
60.

70.
3

3 10

Shillings.

8. £. 8.

80 me 4 01
90... 4 10
100... 5
110... 5ia
120... 6
130... 6 10
140... 7
150... 7 10
160... 8
70... 8 10
i80 .. 9
inn Q in

200... 10
210. ..10 10

ly



ASSISTANT.] WEiOHTS AND SIEASUKEB.

,. ^°'^l- ,r^\''*'"
*''". ".'"''*' fi«'"^ '•• c"t «»flr fioiii nny number of 11111.

J.",^"'.^ ,
"" '•einttinins ligunm will ho tho pouuds. Tims, 256#.—

X12. 16». b,?cuii8u hall of 25».|2; and iho one over prefixed to the 6.gIVM IC*.
* ^

WEIGHTS \ND MEASURES.
TROy WKIOHT.

24 grains (gr.) make 1 pennyweight, (/w<.

20 pennyweights 1 ounce . oz.
12 ounces . . 1 pound, , lb.

Grain*. 24 - 1 prnnyweight.
480 -« 20 =- 1 ounce.

r. 1 M ^^^° " ^*^ « 12 -» 1 pound.
ftoul, Bilver, nnd gems, ra-e weighed by tliis weight

apothecaries' weight.
20 grains (gr.) make 1 scruple, . , 3
3 scruples... 1 dram, . . 3

8 drams ... 1 ounce, . . 5
12 ounces . . . l pound, . . ft.

Gruins. 20 s. 1 scniplo.

00 = 3 =, 1 dram.
480 «= 24 = 8=1 ounce.

5760 « 283 = D6 = 12 = I pound.

n«K I '* "8cd only in the nuxing of medicmes.
inose are the same gram, ounce, and ^jound, as those in Troy Weight.

AVOIRDUPOIS WEIGHT.
16 drams (dr.) make . . . . i ounce, . . os.

?J«^""^f 1 pound,. . lb.
14 pounds ....... 1 stone, . . ,/.
28 pounds, or 2 stones .... 1 quarter, . «•
4 quarters, or 8 st. or 112117. . 1 hundred, . not.

20 hundreds
1 ton, . . /.

Di-ams. 16 =« 1 ounce.
2.JG =: 16 = 1 pound.

3.-384=. 224= 14=- 1 stone.
7168 -= 448 = 28 = 2=1 quarter.

^^Sf.?="
^''•'^~= ^12= 8= iL icwt.

S73440 = 35840 = 2240 = 160 = 80 = 20 = 1 ton.
l«y this weight nearly aU the common necessaries of life are weigh-

ed. A tniss of hay.=56 lb. and one of 8traw=36 lb. A load is 38
trusses. A peck loaf weighs 17 lb. 6 oz. 1 dr. In the metropolis, 8 ».re a stone of meat. A fother of lead is Wi cwt. In some dis^rti..

'e*ri "joif^"'""
•'''''''"'P^i""'' (ns chPCBP, corvi, Src, .-ue jold by the hn^
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WOOL.

When worvl is purclunsod from tho grower, ihe legal stone
of 14 ft. and tlio lod of 28 lb. are used. Dut in the deal-
\ngH he'.wecn woolsfaplcrs and manufacturers,

15 pounds are . . 1 3tone.

2 stones or 301': 1 tod.

8 <ods, 01 '2101b-. . 1 pack or sack.

COMPAUISOX OF WtlGHTS.

A grain is the elomortary or standard weight
1 ounce avoirdupois is . . 437i grains.

1 ounce troy 480
1 pound troy 5760
1 pound avoirdupois . .7000

175 pounds troy=1 11 pounds avoirdupois.

175 ounces troy=192 ounces avoirdupois.
We may. tlieicfore. reduce llis. Troy into Avoirdupois by multiplying
em by ll-l, ami dividiu- by 175, &v.th

Ll.VKAL, OR LONG .'\IKASURE

12 inches (in.) make . . .

3 feet, or 36 inches . . .

2 yards, or 6 feet . . .

5^ yards, or 1 6| feet . .

4 poles, or 22 yards . . .

40 poles, or 10 ch., or 220 yds.

8 furlongs, or 1 760 yards .

3 miles

1 foot, . . . . jt

1 yard, . . . yd.

1 fathom, . . , fa.

1 polo, rod, or perch, p.

1 land chain,* . cli.

1 furlong, . . fxir.

1 mile, . . . m.
1 league, . , . I.

Barley-corns.

3 = 1 inch.

36 = 13 = 1 foot.

108 = 3fi = 3 = 1 yard
594 = 193 = I6.| = hh «= 1 pole.

237()0 =. 79:10 == fifiO = 220 = 40 = 1 furlon?.

190080 =x 633G0 = 5230 =^ PCO = 320 = 8

Norr., It is commomy sitpp^'^p'^l tnat toe Kna'isli inch was originjil

i> taken from three grains of barley, sciectod iVom tlio middle of the
ear and well dried.

A twelfth part of an inch is called a line.

^ inches are a hand, used in niea;!uring the height of horses. 5 feet
are a pttco. A cubit = lA feet nearly.

1 mile.

Inroi'iiii !f

tion of length only, witlriut breadth or tliickiieBs.

li nf lijiep. A line has the dbn^^a

* The ckn« -cni^ipTs ; .f 100 >inkp, (?ach link W\\\S «= 7 ©2 inf!l*8.
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gnl stone

the (leal-

lulliplying

yd.

%
ch, p.

ch.

fur.

m.
I.

8 originjil

die of the

s. 5 Feet

CLOTH MEASURE.

2J- inches (in.) make . . 1 nail, . . n.

4 nails, or 9 inches . . 1 quarter, . qr.

4 quarters 1 yard, . . yd.
5 quarters 1 English ell, E. e.

A Flemish ell is 3 qrs. A French ell 6 qrs.

Used fur .ill di-jipery goods.

SUPERFICIAL, OR SQUARE MEASURE.

144 square inches {sq. in.) make 1 square foot, sq.ft.
9 square feet . . . . . 1 square yard, sq. yd.

301 sq. yards, or 272} sq. feet 1 sq. rod, polo, or porch

Also, in the niea.sure of land,

40 perches mnko .... 1 rood, . . r.

4 roods, or 4810 yards . . 1 acre, . . a.

10,000 square links l sqt.aro chain, sq. s.

10 sq. chains, or 100,000 links 1 acre, . . a.

640 acres i square mile, sg. m.
Inches. 144= t foot.

1296 = 0-^1 yard.
3i}204= 272.i= 30|=:r 1 pole.

1568160=10090 =1210 = 10=1 rood.
6272640 = 43560 = 4810 = 160 = 4 = 1 acre.

Roofing, flooring, &c., are commfinly charged by the Square, contaui
uig 100 squai-e feet.

By this measure is expressed the ;irca of mhy superficies, or smfaoe.A superficies has measiu-able length imd breadth

CUBIC, OR SOLID .MEASURE.

1728 cuhic inches (m.) make . 1 cubic foot.

27 cubic feet i cubic yard.*
40 feet of round timber, or >

50 feet of hewn timber S
^ ^""' °^ ^°^^'

^^ ^^®^
. 1 ton of shipping.

l2Lubfc fler^"'^
'' ^ ^'''' ^'°'''^'

^
^'^""^ "^^^^^ "^"^ ^ ^^^^ ^''"S' ^«"'«

lO^ciIbic feL'^*'"'^
'^ ^ ^''''^ ^'™'''^' ^ ^'''"' '^''''^' """"^ ^~ ^•"'^ ^""^' ^^S

This determines the solid contents of bodies. A solid Im ihreo di-meaeions, length, breadth, and thickness.
^

A solid ^-jtrd of cartl-i is called u load.
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IMPERIAL MEASURE
This is the stand

as a o-aiirai mca
ow established hv Act of Parliament.

'jvicihj for liquid and dry articles.

2 pints [pt.) make
4 quarts 1 gallon,

1 quart, qt.

2a I.

T'le imperial or standard giillon nmst contain 10 lbs Avoir-

dupois wei;>:ht of jiure water, at the temperature of 62'^ of

Fahrenheit's iheruiometer. This quantity measures 277^*

cubic iru'lu-.s ; being about onr-jif'h. gnatar than the old wine
measure, uitc-thirty-nicond greater tiian the old dry measure,

and onc-6'xlicth lass than the old ale measure.

IN DRY MEASURE,

2 gallons {gfl.) make . . 1 peck, pk.

4 i)eck8 1 bushel, b.

8 bushels 1 quarter, qr.

Com to l)c stricken off tlio lucnsure with a ronnd stick, or roller.

Ohsohte, Aco()m:r-.l buslicis ; a chaklion-^ 4 (nw:ter»; a wey =
5 fji;arUTs ; ;i last= 2 weys,

yo'iii! ii.ches. 277.-I = 1 gallon.

r.-).l.'. = 2-- ] petk.

'^iin"— f;^ 4 =: 1 bush;-!.

'ir;l 1 = (M =^ ;32 — 3 = 1 .nuu-ter.

OF COALS,

3 bushels make .... 1 sack.

12 sacks, or 36 bushels . 1 ( haldron.

21 chaldrons 1 score.

AH the measures used for heaped goods are to be of cylin-

drical form ; the diameter b(ung at leust double the depth.

The height of the raised cone to be equal to three-fourths of

the depth of the measure.

The t'ld dry gallon contninrd 208;^- cubic inches.

NoTK. Til'" btislicl, ibr nirasuriug heaped goods, mu:-t be 17'S1

iiichcr; in (li-iuu-rc;', aad 8.!)()4 inches deep; or if made IE isichos ii;

diamelr;-, the dijith will he S717 mche^. The' one to be nii.sed 6-8

iiK 1k' j in lu'i.'iht.

In wi.vl: a\d spirit measure, the old gaUon contained 231

cubic inehes.

G i gi.llons ^^cre .... a hogshead, hhd.

2 liogsheads, or 12G gallons a pi[)e or butt.

41 tl)!;^•at.• ds, iir 252 ualljns a tun.

Mor<- a'.-(/iimtL'b.', 277 •'?74 cvibic inches.
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SL'? B t .. t^ /" "';^ '•'

-'^^r^^^ ^^~ fc"^"""-^0 ^ puncheon (84piuons.) But casks of m(.st descriptions are geuerully charged acconlmg to the number ol" gallons coutaiaud. ^ t-nargea accord-

Solid inches. 31?.i= 1 pint.

69f*„-= 2= 1 quart.

277| = 8= 4=1 jrallon.

1/166J = 504= 252= 03 = 1 l.ojrshead.
3 1933 • = 1008 = 504 = 126 = 2= 1 pipe
69867 ==2016= 1008= 252= 4=2=1 tun.

^'o"oo^'''t^^^^','''"
'''''''^^^ MEASURE, the old gallon contain

cd 282 cubic inches
; and measures of the followino- denomi

nations have been in use :

"

A firkin, containi^p. . . 9 gallons.
Akilderkm 18 gallons.

^^^'•'•f • 36gaMons.
A hogshead 54 galJons.
A *^"" 108 gallons.

Cubic inches 34.?4 = l pint.

m%= 2= 1 quart.

277| = 8 ^ 4 = 1 gallon.

2495 J = 72 - 36 = 9=1 firkin.
49901 =144= 72= 18= 2 = 1 kilderkin.
9981 =288=144= 30= 4 = 2 = 1 barrel.
149/11 =432 = 216= 54= = 3 = 11 = 1 hoo-shM
29943 =804 = 432= 108 = 12 = 6 = 3^' = 2=! butt.

*RULFS FOR CHANGING OLD MEASURES TO IMPERIAL.
Ale Multiply by 00, and divide h- 59 ; or add A part. (True

^vilhin jjf^^-„ part of the whole.

)

^^ * ^ ™*
Or,multiply by 179,and divide by 176. (True within -, ' r^nvt \

(l^^rror, less than ^^Vn V^n.) '^ ^
Wine. Multiply by 5, and divide by 6, or deduct 4 part. (Errorless than j^\^ part.) ^ ^ v^^^w,

*RULES FOR CHANGING IMPERIAL TO OLD MEASURES.
Ale. Multiply by 59, and divide l,v 60, or deduct J. part.Or, multiply by 170, and divide by 179.

^

Dry. Multiply by 33, and divide l,y 32, or add X part.-That
a pfnUnTv^rfpeck""'

^""'"' ^"'^ ^^"''^ " ^very" bushel, or half

Wine. Mnltinlv W r r,r,A fi.'vjHo h- >- -^ ia i

ntu^ 'TV ,"•''"' '" ^^^ "> ^' ^^'^ ^"^ 1 part.
Otherwise, multiply by 749, and divide by 624.

»ol^r?"'P^^^ applying to these Rules will be found"ITthTMWlaBeous QucHtioiis in tl,e latter part of the book.
Mwc^a
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TIME.

CO ids (sec.) makeseconds [sec.) maKe .... 1 minute, . min
ou minutes . 1 hour, . . hr.

24 liours 1 day,* . . d.

7 days 1 weeii, . . wL
52 weeks 1 day, 6 hours, or > _

^ j^^-^^^
3(to (lays, G hours . . . y j ^ y

305 days, 5 hours, 48 min., SH seconds The Solar year.f

1 00 years 1 century.

fciecouds. (iO := 1 minute.
;j(iO() = GO = 1 hour.

86400= 1140= 24 = lda^
G04000 = 10080 = 168 = 7 = T^veek.

31.557600 = ,52r)<)60 = 87G6 = .36.5 d. 6k. = .52 w. 1 d. 6h. = 1 Julian year.

3 L.5j6y;il = 525943 = 8765 = 365 d. 5 k. 48 m. 51^" -^1 Solar year.

Tlu3 year is dividod into 12 Calendar months; .January, February,

Murcli, April, iMay, June, July, August, September, October, November,
December.

And in each other thirty-one

:

But every leap-year we assign

To February twenty-nine.

The days are thirty hi September,
In April, .buie, and ii) November;
Twenty-eight in February alone,

The leap-years are those which can be exactly divided by

4 ; as, 1824, 1828, &c. Hence it appears that the year is

accounted 365 days, for three years together ; and 366 days in

ihe fourth: the average being 365 J- days. {The Julian Year.)

Four weeks are frequently called a month ; but in this sense

it is better to avoid the term.

Note. In sill questions in this book, where the proposed or required

time consists of yem-s, months, weeks, &c., allow 4 weeks to a month,

and 13 months to a year.

GEOMETRY.

60 seconds ('") make . . 1 minute, '

60 minutes 1 degree, °

360 degrees 1 circle.

Many highly important calculations in the mathematical

sciences are founded on this division of tiie circle.

In Astronomy, the great circle of the ecliptic (or of the «o-

diac) is divided into 12 signs, each 30°.

• A day is the time in which the earth revolves once upon its axis

.

by law aiid custom it is reckoned from midnight to midnight; but the

astronomical day begins at noon.

The Solar, or true year, is that porticMi of time in which the earth

taakes one entire revolution round tno sun.

L



mm
hr.

d.

wk.

I
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In Geography, a degree of latitude, or of longitude on the
equator, measures nearly C^-\ British miles. But a minute
of a degree is called a geographictil mile.

ARTICLES SOI,D BV TAI-K
12 articles of nny kind, are 1 dozen.
J 2 dozen

i „,.os8.
12 gi'oss \ crvpjit e;ross.
'20 articles .... in'

1 score.

•24 sheets of paper 1 quire.
20 <|iiires ... 1 ream.
2 leauiH ... 1 buudi"

DEFINITIONS.
1. A NUMBER is called abstract, when it is co.isidcred .V2»i;j/y

or without reference to any subject ; as seven, a thousand, &c.
^
2. When a number is applied to denote so many of a par-

ticular subject, it is a concrete number; as seven pounds a
thousand yards, &c.

t ^

3. A dcnoruination is a name of any particular distinctive part
money, weight, or measure; ^s penny, pound, yard, &c.
4. The association of a concrete number with its subject

forms a quantity. *'
'

5. A simple quantity has only one denomination : as seven
pounds.

6. A compound quantify consists of ?nore denominations than
one

; as seven pounds five shillinos.

REDUCTION
Is the niethod of changing quantities of one denomination
mto another denomination, retaining the same value.
Rule. Consider how many of the less name make one of

the greater
; and inultipJy hy tliat number to reduce the Great-

er name to the less, or dwule by it to reduce the less name to
the greater.

£. s.

3 8

20

168*.
i*

2022 d.

4

8090 qrt Ant.

EXAMPLKS.

Reduce i;8..8..G^. into farthings.

The i;8. bein-niuliij.licd by 20. and the 8«. add-
ed, make KIS*.

; tliese being multiplied by 12 and
the 6d. added, make 2022^. ; which being mnlti-
phed by 4 and the 2 lUrthings added, make in the
whole Q090 farthinss.

, ^ m uxo



JO REDUCTION. [tutor's

i

f ''

(1) In jC12. how many shillings, pence, and fartlings ?

Alls. 210.V. 2880J. 11520 qrs.

(2) In 311520 faithings, liow many pounds? Atn'. X'324..l0.

(3) Clianyx! 21 miiiieas into f-irtliiugs. Ans. 21 108 grs.

(4) In .£;17..5..3]. how \\y.\\\y t'iiriiiiiigs ? Ans. 1G573 f/rs.

(5) In je25..11..1. how many ptiicc ? A/is. GlGOi/.

(6) Reduce 179 10 penre to crowr.s. Am;. 299 crowns.

(7) In 15 crowii.i, how iiiaiiy sliiliiiirrs and sixj)C'»ces ?

.•1//.V. 7')S. 150 .sixjx/iccs.

(8) Change 57 half-crowns into th!('C[)en( es, pence, 'and

fartliinys. Ans. 570 t/irerpences, 1710(/. G8'[0Jh;t/riiigs.

(9) How many haif-crowns, and how many sixpences, are

equivalent to X25..17..6. ? .t/(.v. 207 hu!f-cr. 1035 sirncnccs.

(10) Convert JC17..11..9. into threepences.

Ans. 1407 thrrpp.

(11) Change i;i0..13..10^. into halfpence. A71S. 5133.

(12) In 52 crowns, as many half-crowns, shillings, and

pence, how many farthings? Ans. 21 424 /ar.

.(13) Convert 17380 farthings into £. Ans. X'18..2..1.

(14) In 21424 farthings, how many crowns, half-crowns

shillings, and pence, of each an etiiial number? Ans. 52.

(15) Reduce 60 guineas to shillings, crowns, and pounds.

^4??..?. 1260.S'. 252 crotnis, £63.

(16) Reduce 76 moidores* into pounds. Ans. jC102..12.

(17) How many shillings, half-crowns, and crovvns, an

equal number of each, are there in jC55G. ?

^l;/.y. 1308 of each, and 2s. over.

(18) In 1308 crowns, as many half-crowns, and as many

shillings, how many pounds? Ans. X"J55..18.

(19) Seven men brought jC15.. 10. each into the mint, to be

exchanged for guineas ; how many would they have ?

Ans. 103 guineas and 7s. over.

(20) In 525 American dollars, at -is. 6d. each, how many

pounds sterhng? A?is. .£118. .2. .0.

Converse to the pvecf'ding Example.

In 8000 farthings, how niHity iu)uinls?

4)80!K) qrs.
^

Dividing tht> Inrlhiugs by 4, wc obtain 2022<i

lovmooi /7
ai'il 2 ovur, which nre farfhlncrx, because the r<>

'-JZ^tz^
«.

„,„iu.h'r is a part r.f thr dividend. Divide 2023
2|0)l()|8s. Ghd. |,y 1-2 .J,,,] vve olilain H>8,s, and Gd, over? tbese

Ans. £8..S..Gh.

land.

siiilliiurri divi(h'd by 20, give X'8 8s., so that the

answer is X'8..8..G^.

27 shiUmgs. The moidore is current in Portugal, but uot in Eng

1

g'

ar
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ar

ya;

I
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ASSISTANT.! REDUCTION.

WEIGHTS AND MEASURES.
TROV WEIGHT.

(21) In 27 ounces of gold, how many grains ? Ans. 12960.
^22) Kediice J lb. 10 uz. 7 diet. 5 gr. to grains ? Ans. 22253.
(23) In 8 ingots of silver, each ingot weighing 7 lb. 4 oz.

11 dints. 15 ^T. how niauy grains ? " Ans. '^W'.iOi gr.

(21) How many ingots weighing lib. 4 o^. 11 diets. 15 gr.
each arc there in 341304 yrains ? Ans. S ingots.

APOTHECAHIES WEIGHT.

(25) In 27 lb. 7 S. 2 3. 1 3. 2gr. how many grains?

Ans. 15\)022 grains.
(26) In a compound ol" 9 5. 4 5. 1 :t). how many pills of 5

grains each ? Ans. 910 pilis.

AVOIRDUPOIS WEIGHT.

(27) In 14709 oatces, how many cwt. ?

Ans. 8 cwt. qr. 27 Ih. 1 oz.

(28) In 34 tons, 17 cwt. 1 qr. 19 /Z*. bow many pounds?
Ans. 181111b.

(29) In 9 cwt. 2 /^rs. 14 lb. of indigo, how many half stones,
and how many pounds? Atis. 154 half .itones, 1078 /i.

(30) Hov/ many stones and pounds are there in 27 hogs-
heads of tobacco, each weighing neat 8a cwt. 1

Ans. 1890 stones, 2G460 lb.

(31) Bought 32 hags of hops, each hag 2 cwt. 1 qr. 14 lb.,
and another of 150 lb., how many cwt. arc there in the whole?

Ans. 11 cwt. 1 qr. 10 .'/;.

(32) In 27 cwt. of raisins, how many parcels of 18 lb. each ?

Ans. 108.
CLOTH MEASURE.

(33) In 27 yards, how many nails? Arts. 432.
(34; In 75 English ells, how many yards ?

Ans. 93 yards, 3 qrs
(35) In 24 pieces, each containing 32 Flemish ells, how

many English ells ? Ans. 460 English ells, 4 ^r^.
(36) In 17 pieces of cloth, each 27 Flemish ells, how manv

y^l'^l ,
Ans. MA. yards, 1 qr.

'

(37) In 911} yards, how many English ells ? Ans. 729.
(31) In 12 hales of cloth, each containing 25 pieces. 01" -~fngi»on e.ia, iio V manv varus ;

(39) InV
LONG MEASURE.

Ans. UOwO.

1 mile-,, how many furlongs and poles ?

Ans 4G0 furlongs, 1? 100 poles.
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(40) In 7 inilos, hovr many feet and rnclies ?

Ans. 369G0ff!ct, 443520 inches.

(41) In 72 leagues, how many yards ? Ans. 380160 yards.

(42) It" the distance from London to Bavvtry be accounted
150 miles, what is the number of leagues, and also the num-
ber of yards, feet, and inches ?

Ans. 50 leagues, 2(5 tOOO yards, 192000feet, 9504000 inches.

(43) How often will the wheel of a coach, that is 17 feet in

circumference, turn in 100 miles ? Ans. 31058|4 times round.

(44) How many barley-corns will reach round the globe,

the circumferencG being 3(50 dei>rees, supposing that each
degree were 09 miles and a half? Aug. 4755801600

See Table of Geometry, page 28.

LAND MEASURE.

(45) In 27 «. 3r. 19/>. how many perches? Ans. 4459.

(46) A person having a piece of ground, containing 37
acres, 1 perch, intends to dispose of 15 acres; how many
perches will he have left? Ans. 3521 perches.

(47) There are 4 fields to be divided into shares of 75
perches each ; the first field contains 5 acres ; the second 4
acres, 2 perches ; the third 7 acres, 3 roods ; and the fourth

2 acres, 1 rood : how many shares will there be ?

Ans. 40 shares, 42 perches rem,

(48) In a field of 9 acres and a half, how many gardens
may be made, each containing 500 square yards ?

Ans. 91, and 480 yards rem,

IJIPERIAL MEASURE,

(49) In 10080 pints of port wine, how many tuns?

Ans. 5 tuns.

(50) In 35 pipes of Madeira, how many gallons and pints ?

Ans, 4410 gals. 35280 pints,

(51) A gentleman ordered his butler to bottle off | of a

pipe of French wine into quarts, and the rest into pints.

How many dozen of each had ho ? Ans. 28 dozen of each.

(52) In 46 barrels of beer, ho v many pints ? Ans. 13248
(53) In 10 barrels of ale, how many gallons and quarts?

Ans. 360 gals. 1440 qts.

(54) In 12480 pints of porter, how many kilderkins?

Ans. 86 Ml. Ifir. 3 gals.

(55) In 108 barrels of ale, how many hogsheads ? Ans. 72.

(£6) In 120 quarter) of corn, how many bushels, pecks, gal-

lons, and quarts ? Ans. 960 bu. 3840 pks. 7680 ^a?. 30720 qis.

\



ASSISTANT.! COMPOUND ADDITION.

(57) How many bushels are there in 970 pints ?

Ans. 15 bu. 1 goK 2 pts.

(58) In 1 score, IG chalJrons of coals, how ' sacks
and bushels? Ans. 441 sacks, 133^ c.. ]s.

TIME.

(59) In 72015 hours, how many weeks?
Ans. 428 ii-rrks, 4 dat/y, 15 hours.

(GO) How many days were there Irom the birth of Christ,
to Christmas, 17U4, esiiiuatiiig 3G5| days to the year?

Ans. 655258^ days.

(61) Stowe writes, that London was buiU 1108 y.^ars be-
fore our Saviour's birth. Find the number of houra to Christ-
mas, 1794. Ans. 25438932 hours.

(62) From July 18th, 1799, to April 18th, 1826, how many
days ? An>. 97701 dai/s, reckoning 3651 dai^s to a year.

(63) In a lunar month, containiii"- 29 days, J2 hours, 44
minutes, 2 seconds and eight-tenths, how many tenth parts of
seconds? .4;/..v 25514428.

(64) How many seconds are there in 18 centuries, estima-
ting the solar year at 365 days, 5 hours, 48 minutes, 51

1

seconds ? Ans. 56802476700 seconds.

COMPOUND ADDITION
Teaches to fsnd the sum of Compound Quaiitities.

Rule. Add the numbers of the least denomination ; divide the sum
by as many as make one of the next pre.atrr ; set down the remainder
(if any) and cany the^jnolient to those of the next greater: proceed
thus to the greatest ctenominatiov , which add as in Simple Addition.

Proof. As in simple Addition,

Example.

X. s. d.

15.. 7.. 4i
7. .18. .101

11..!.').. 5
. 6.. 10.. Hi
4.. 0.. di

: -^.,u.. 4|

Say 1, 2, 5, 7 farthings are 1 penny 3 far-

things ; set down 5 and curry V7.— 1, 10, 11,

16, 20, 30, AM. are 3.s. U.; set down Ad. and
carry 3,9.-3, 12, 20, 27, 37, AY, r,7s. ai-e £2.
17s. ; set down 17s. and caiT)' £2. The rest
as in Simple Addition.

In Addition of Money, the reduc^-'^n fono
denomijintiou iu the next greater h ^ -neiuliy
done without the trouble of dividing-, by the
knowledge previously .".cquired of the Money
Tables.

B2
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a

iL

MONEY.

X <.'>
..

(4)
X. t. d.

(7)
£. 8. d.

(10)
£. 8. d.

2 13 5^ 7.) 3 21 14 7| 261 17 IJ
7 9 4 1- 51 17 1 75 16 379 13 5
5 15 4^ 91 15 1 1| 79 2 4| 2.')7 16 7f
9 17 6L 35 16 i; 57 16 5^ 181 13 5
7 16 3 29 19 11

1

26 13 8;i 725 2 3^
5 14 7J 91 17 3| 54 2 7 359 6 5

X. «. d. £ a. d.

(8)
£. 8. d. £. 8. d.

27 7 257 1 51 73 2 1^ 31 1 1^
34 14 10| 734 3 7a 25 12 7 75 13 1

67 19 21 595 5 3 96 13 5-i 39 19 7|
91 16 159 14 71 76 17 31 97 17 a;
75 18 7^ 207 5 4 97 14 11 36 13 5
97 13 5 798 16 71

. ... *.
54 11 71 24 16 3|

£. a. d. £. s. d. £. s. d.

(12)
£. a. d.

35 17 525 2 41 127 4 71 27 13 5\
59 14 10^ 179 3 5 525 3 10 16 12 \0\
97 13 101 250 4 71 271 9 13 0^
37 16 81 975 3 5| .524 9 1 15 2 10^
97 15 7 254 5 7 379 4 01 37 19
59 16 01 379 4 5| 215 5 1 If 56 19 1|

WEIGHTS AND MEASURES>,

TROY WI:iGHT. APOTHECARII:s' ^^ EIGHT.

(13)
OZ. dwt. gr. lb.

(14)
OZ. dwt. gr.

(15)
ft. g. 3. 3.

(16)

5. 3. 3.^f.
6 11 4 5 2 15 22 17 10 7 1 2 1 12
7 19 '>vl 3 11 17 14 9 5 2 2 1 7 1 17
3 15 14 O 7 15 19 27 11 12 10 2 14
7 19 22 9 1 13 21 9 5 6 1 5 -^ 1 15
9 18 15 3 9 7 23 37 10 5 2 9 5 2 13
8 13 12 5 2 15 17 49 7 1 4 1 18

^^^i *



AfltllTANT.^ COMPOUND ADDITIOX.

AVOIRDUPOIS WKIOHT.

^1

-

ri7> tt>. or. dr.

152 15 15

272 14 10

303 15 11

255 10 4

173 6 '*

635 13 13

(20) yJ$. ft. in.

225
171

52

1 9
3

2 6

397 10
154 2 7
137 1 4

(13) nrf. qrs.lb.

25
72

51

2-i

17

55

17

20
16

16

19

16

LONG MEASURE.

(21) lea. m. fur. po.

72 2 1 19

27
35

1

2

7 22
5 31

79 6 12

51 1

72
17

5 21

M'JI t. art.
' 7 17

5 5

2 4

3 18

7 9

8 5

qrs. Ih

2 V4

3 14

1 17

2
3

19

20
1 24

(22) m. fur. yd$.

39 6 36
14 7 214
3 4 160

45 3 202
17 1 19

32 4 170

fd$. qn.

135 3

CLOTH
(23)

70
95
176
26

279

2

3

1

2

n.

3

2

3

1

1

MEASURE.

(24)
E. e. qrSf n.

272 2 1

152 1 2
'79 1

156 2
79 3 1

154 2 1

a.

726
219
1455
879
438

LAND MEASURE.

(25) (2C)

r.

1

2

3
1

2
757

V.

31

17

14

21

14

a. •",

J'-

1232 1 14

327 19

131 2 15

1219 1 18

223 2 8

236 9

IMPERIAL MEASURE.

\vi\n. ALE AND BEER

(27)
khds.gala.qts.

31 57 1

(28)
t. hhd.gal.qts.

14 3 27 2
bar.

25

(29)

fir gal

2 7
hhd.

76

30.

ea—
51 2

97 18 2 19 2 56 3 17 3 5 57 3 3

76 13 1 17 39 2 96 2 6 97 27 3
55 46 2 75 2 16 1 75 1 8 32 Jk 1 2

54 i 19 2 yo 3
55 17 1 97 3 54 3

i—. (

75

1

5 55 ?8 J
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DRY.

(31)
qr$. b.

300 2
P-

1

6.

16

:35)

2 1

git.

2

(33)
V. d. k.

71 3 11

167 1 21 1 3 51 2 9
309 7 7 3 76 21
50 3 2 15 1 1 2 95 3 21
74 6 3 3 2 1 79 1 15

TIME.
^34)

m. a. h. wk. t.

57 2 15 42 41

95 3 21 27 51

76 15 37 28
53 2 21 42 27
98 2 18 47 38

(35) A, B, C, and D, were partners in the purchase of a

quantity of goods : A laid out £7. half-a-guinea, and a crown
;

B, 49s. C, 54*. 6c?. and D, 87<f. What was the purchase ?

Ans. £13. .6. .3.

(36) A man lent his friend at different times these several

sums, viz. jCeS.—JC25..15.—i;32..7.—X15..14..10. and four

score and nineteen pounds, half-a-guinea, and a shilling.

How much was the whole loan ? Ans. JC336..8..4.

(37) Bought goods, for which I paid i^54..17 ; for packing

I3s.8d.; carriage jCI.. 5. .4 ; and expenses over making the bar-

gain 14*. 3d. What was the whole cost? Ans. jC57..10..3.

(38) A nobleman, previous to quitting town, wished to dis-

charge his tradesmen's bills. On inquiry he found that he

owed 83 guineas for rent;—:to his wine-merchant, je72..5 ;-—

to his coafectionej, JC12..13..4 ;—to his draper, £47.. 13..2;—

-

to his tailor, dCllO,.15..6 ;—to his coach-maker, JCI57..8 ;—to

histallovt chandler, £§..17. .9;—to his corn-factor, £170. .6. .8;

—to his brewer, jC52..17..0;—to his butcher, £132. .11. .5;

—

to his baker, £37..9..5 ;—?ind to his servants for wages,

£53..18. What money must he draw from his banker, in-

cluding £100. that he wishecl to take with him ?

>ln5. £1032..17..3.

(39) A father was 24 years of age (allowing 13 months to

a year, and 28 days to a m.onth) at the birth of his first child

:

between the eldest and next born was i year, 1 1 mouths, and

14 days ; between the second and third were 2 years, 1 month,

and 15 days ; between the third and fourth, 2 years, 10 months,

and 25 days. When the fourth was 27 years, 9 months, a^d

12 days old, what age was the father?

Ans. 58 years, 7 months, 10 days.

(40) A clerk having been out colleciiiig debts, preseatsd

an account that A paid him £7.. 5. .2;—B £15..18..6J ;-r-

CjP150..13..2| ;—D£17..6..8;—E 5 (juinea*, 2 crown pieces.
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AS8I8TANT.J COMPOUND SUBTRACTION. 87

A half-crowns and is. 2d. ;—F paid him only twenty groats ;—
G je76..15..9|;—and H JC121..12..4. How much was tV.-

whole amount? Ans. jC396..7..6j.

(41) A nobleman had a service of plate, which consisted of

twenty dishes, weighing 203 oz. 8 dwts. ; 36 plr.tes, 408 oz.

\s dwts.; 5 dozen spoons, 112 oz. 8 duts. ; 6 salts, and 6

pepper-boxes, 71 os.7 dirts. ; knires and forks, 73 oz. 5 dwts.

;

two large cups, a tankard, and a mug, 121 os. 4 dwts. ; a tea-

urn and lamp, 131 oz. 7 dwts.; with sundry other small ar-

ticles, v/eighing 105 oz. 5 dwts. The weight of the whole

!8 required. Ans. 102 Ih. 2 oz. 13 du^ts.

(42) A hop-morchant buys 5 bags of hops, of which the

first weighed " cwt. 3 qrs. 13 Ih. ; the second, 2 cwt. 2 qrs.

11 lb. ; the third, 2 cwt. 3 qrs. o lb. ; the fourth, 2 cwt. 3 qrs.

12 lb.; the fifth, 2 cwt. 3 qrs. 15 /*. lie purchased also

two pockets, each pocket weighing 84 lb. I desire to know
the weight of the whole. Ans. 15 cwt. 2 qrs.

COMPOUND SUBTRACTION

Tbaches to find the difference of Compound Quantities.

Rule. Subtract as in intiegers : but borrow (when there ia occasion)

aa nutny as are equal to one of the next greater deuomination : observ-

ing to carry one to the next for that which was boiTowed.*

FHOor. As in Simple Subtraction,

'

(1) £
From 715
Take 476

a.

3

d.

8,^

MONEY.

(2) £.

316
218

«.

3

2 1 3

(3) £. a. d.

87 2 10

79 3 7|

*.£Z4MPLE.

fifl..l2..7A

si";l7..9J

f4.^4,9|

Subtract i;54..17..9|. from £Q9..n..7i.

Because 3 farthings cannot be taken from 2, nay 3

from 4= 1, an<l 2 are 3 ; set down 3 and carry l.-—i and
9 are 10, 10 from 12, 2, and 7 are 9; set down 9 and
^arry 1.—1 and 17 are 18, 18 from 20, 2, aaad 12 are

14 ; set do^^^l 14 and carry 1 to the pounds.
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id COMPOUND SUBTRACTION. fruTOR's

3 15 U
1 14 7

£.

321

257

(7)
8.

17
' 14

d.
(10)

£. s. d.

527 3 5-,'

139 5 7J

£. g. a.

10 7 6
9 19 7

£. $. d.

25 2 51
17 9 8^

£. s.

59 15

36 17

d.

2

(11)
£. s. d.

300 15

296 15 10

(14)
£. s. d.

500
499 19 llf

jC. a. rf.

37 3 4^
25 5 2^

£. s.

71 2

19 13

d.

4

(12)
£ 8. d.

68 13 9

44 19 10^^

(15)
£. 8. d.

779 12

689 13 6

(16) £. s. d.

Borrowed 350

AN!

?>••

7
5

(17)

Lent
£. s. d.

577 10

paid at

different <

times

Paid in all

26 5

73 10 6

41 9 8.

66 14 9"

Received
at several <

times

95 10

80
74 15 9

23 17 4^

Remains to pay

"V

TROY "W

(18)
lb. ox. dwt. gr.

52 1 7 2

39 15 7

i^ElGHTS

EIGHT.

(19)
lb. oz. dwt.

7 2 2

5 7 1

) MEASURES,

APOTHECARIl

(20)

lb. I. 3. S. It

5 2 1 £

2 5 2 1 f

^S' WEIGHT.

(21)

. I. 3. ^.gr
) 7 2 1 13
> 7 3 1 18

(22) lb. ox. dr

35 10 5

29 12 7

AVOIRDUPOI

(23) cwt.

35
25

? WEIGHT

ijr. Ih.

1 21

1 27

•
1

-

•

(24) t. cwt. qrs. lb.

21 1 2 7
9 11 3 15

i



ASSISTANT.] COMPOUND SUBTRACTION. 9f

.1

LONG MEASURE.

(25) (20)
yds. ft. in. lea. mi. Jur. pn.

107 2 10 147 2 6 29
78 2 11 58 2 7 33

IMPERIAL MEASURE WINE.

(31) (32)
khd. ^al. qts.pfs. tun hhd. gal. qti.

47 47 2 1 42 2 37 2
28 59 3 17 3 49 3

CLOTH

(27)
Jfdt. qrs. n.

71 1 2
3 2 1

MEASURE.

(28)
E. e. qrs.

35 2

14 3

n.

1

2

ALE AND BEER.

(33) (34)
ar. fir. gal. hhd.gal. qti,

37 2 1 27 27 1

25 17 ]2 50 2

LAND J

(29)
a. r. p.

175 1 27
59 37

lEASURE.

(30)
a. r.

325 2
279 3

1

5

CORN AND COAL.

(35) (3G)
qr. b. p. sc. ch. sa. h.

65 2 1 3 16 1

57 2 3 2 12 2 1

TIME.

*(37)^r». mo. w. d. ^ (38) h. m. sec.

79 8 2 4
23 9 3 5

24 42 45
19 53 47

t (39) yrs. m. d.

10 7 20
5 8 2d

(40) When an estate of jC300. per annum is reduced by the
payment of taxes to 12 score and jC14..6. what are the taxes ?

Ans. JC45..14.

(41) A horse with his furniture is worth jC37..5; without
it, 14 guineas ; how much does the price of the furniture ex-
ceed that of the horse ? Ans. £7.-17.

(42) A merchant commencing trade, owed je750 ; he had
in cash, commodities, the stocks, and good debts, jei2510..7

;

he cleared the first year by commerce jp452..3..6. What was
he then worth ? Ans. £12212.. 10..6.

(43) A gentleman left £45247. to his two daughters, of

" In this exampio allow 4 weeks to a month, and 13 months to the
year.

In this, reckon 30 days to a month, and 12 months to tbe ywur.

I
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t'Sil^i?!^''uf '^'''
'^ ^^^^ ^^ iliousand, 15 hundred, andtwice ^15. What was the elder sister's fortune ?

j\.?s jC2fi717
(44) A tradesman being insolvent, called all his creditors

together and found he owed to A £53..7..6 ;-to 13 X']05..1O
,

F2n9 Q -7""'?.^ ^'^^••lG-.5;-to E XI4..15..8;-to

waf i212'T' '.'
?i

^•l'l^-l^-9. The value of his stock

^Mo o o r'
^''^ ^^'^ ''"'''""' "^ g"od book-debts was

fonM fr ' ^^''^^'^'^\-^0-^' money in hand. How muchwould his creditors lose by taking the whole of his effects?
Ans. The creditors- lost £146. .11. .10.

,
(45) M>agent at Seville, in Spain, renders me the follow-

ing account of money received for the sale of goods senthim on commission, viz. for bees' wax jC37..I5..4
, stockings^

^fl- Vn'. J.^'"''-^^^^-^^-^'
linen cloth ^112..14..8; tinxiio. 1U..5. He informs me at the same time, that he has

shipped, agreeably to my order, wines, value .£250..15: fruit

fah^Jv^^.'^i^.'f
''•;!'••'' -1^19-13..4; and Spanish'wool,vaue £ .0 15..6. How stands the balance of the account

ZltVu u n ^''"- ^"^ '" '^' ^--^'^^ ^28..14..4.
(46) The great bell at Oxford, the heaviest in England is

stated to weigh 7 tons, 1 1 ciot. 3 qrs. 4 lbs., that of St Paul s

!."ir^"?i?"'^ ^'""X^
'"'"^- ^ ^'- '^2 ^^'-^ ^^^^ that of Lincoln!

called the Great Tom, 4 tons, 16 civt. 3 qrs. 16 lbs. Howmuch is the aggregate weight of these three bells inferior to
that of the great bell at Moscow, which is 198 tons?

Ans. 180 tons, 8 cwt. 3 qrs. 14 lbs.

COMPOUND MULTIPLICATION
Isthejnethodof multiplying Compound Quantities.
KuLE. Multiply the least deno?nination ; reduce the product

and carry to the next, as directed in Compound Addition : and
the snme with the rest.

When the multiplier is a compdsite number above 12 mul-
tiply (as before directed) by its component parts. For other
numbers, multiply by the factors of the nearest compdsite

;

adding to the last product, so many times the top line as will
supply ine aeiiciency

; or subtracting so many times, if there
18 an excess.
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MONEY.

*. 8. d.

35 12 73

2

£. a. d.

75 13 Ii

(3)
£. 8. d.

62 5 41

4

£. s. d.

57 2 4}
5

1 5 3^

(5) 57 18

(6) 81 9

(7) 64 10

(8) 118 6

d.

71 X 6.

5X8.
4J X 9.

£.

(9) 135

(10) 79

(11) 247

(12) 119

s. d.

13 63 X 10.

16 7^ X 11

14 111 X 12.

7 53 X 12.

£ t. d.

(13) 9 6

(14) 1 2 6

(15) 7 8^

Xl8.t
X26.|
X21.

(16) 1.

(17)
'

(18) !

d.

5 31X35.
7 23X75.
3 7 X37.

£. s. d.

(19^ 1 5 3X97.
(20) 6 4X43.

(21) What is the value of 127 fc. of souchong tea, at 12s.

Zd. per lb.? Ans. je77..15..9.

(22) 135 stones of soap, at 75. 5J. per stone? .4n5. jC50..1..3.

(23) 74 ells of diaper, at Is. 4^d. per ell ? Ans. £5.-1. .9.

(24) 6doz.pairsof gloves, at 1 5. 10</. per pair? Ans. £6..12.

NoTK. When the fraction 4, ^, or ^ is connected with the multiplier,

take half the given price (or the price of one) for J, half of that for ^,

and for |, add them both togt>ther.§

* In this example, say twice 3 are 6, 6 farthings are l.j^d. set down
4<f. and carry 1 ; twice 7 are 14 and 1 are 15, 15d. are Is. 3d. set down
3d. and cany 1 ; twice 12 are 24 and 1 are 25, 25s. are jC1..5. set down
5». and cany I ; twice 5 are 10 and I are 11, set down 1 and carry 1;

twee 3 are 6 and 1 are 7, set down 7.

=26

s. d.

+ 9.. 6

2X9=18
19..

9

of

9d.

£. s. d.

t 1.. 2.. 6

8X3+2
9.. 0..

3

^8..11.. Ans.

$ Example.
What is the value

ll|lb8. of tea, at* 10s.

per ». r

27.. 0..

MultiplicandX2 -2.. 5..

X'29.. 5.. Aru
8. d. •

iXlO.. 9

11

~ ^5..1S.. 3 =Hiievaiueuf 11.

iX 5.. 4i= .. do A.

2.. 8i-. -. do. .. . J
£6.. 6.. 3| Ant.
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(25) What is the value of 2oi ells of Holland, at 3s. 4^d
'er ell ?

Ajis. X'1..6..0^.

(26) 75J- lb. of hemp, at Is. 3(1 per Vj. ?

yl^.v. .ei..li..4i.

(27) 191 yds. of muslin, at is. 3(1. per yd. ? .b^v. jC4..2..i0i.

(28) 351 cwt. of raw sugar, at X' I..15..(). per cwt. ?

Ans. X'ir)9..10..3.

(29) 1511 cwt. of raisins, at XI.. 17.. 10. per cwt.?

Ans. X755..15..3.

^30) 117|- gallons of gin, at 12.v. 6d. per gallon ?

Ans. X73..5..7^.

(31) 85} cwt. of logwood, at XI. .7. .8. per cwt. ?

Ans. X118..12..5.

(32) 173 yards of superfine scarlet cloth, at XL. 3. .6. per
yard? . Ans. £20. .17..!^.

(33) 371 lb. of liyson tea, at 12^. id. per !b. ? Ans. X23..2..6

(34) 5G^- cwt. of molasses, at X2..i8..7. per cwt.?

Ans. X166..4..71.

(35) 87a lb. of Turkey colTce, at 4^. 3(;. per lb. ?

Ans. X18..12..111.

(36) 120a cwt. of hops, at X4..7..6. per cwt.?

Ans. X528..5..7J.

When the multiplier is large, multiply the given quantity

(or price) by a series of li;ns, to fmd 10, 100, 1000 times, &c.,
as far as to the value of the highest place of the multiplier ; mul-
tiply the last product by the figure in that place, and each
preceding product by the figure of corresponding value ; that

is, the prodnci for 100 by the ni/mbcr of hundreds, the product
for 10 by the nxmhrr of tens, and the original qnantttij by the

units'' figure^ iSfc. The sum oiihc products thus obtained wil(

be the toted product.*

)

* Example. INIultiply £7..M..9i. by 364.J.

£. s. d. £. s. d. times.

7.. 14.. f),\X5= 33..13..1U= 5
10

The product for 10 77.. 7. .11 X4= 309. .11.. .8 =
10

40

The product for 100 773.. 1!).. 2 X(i== 4(J43..15.. = GOO
* 10

The product for 1000 7730.. 11.. 8 X3=Q3218..15.. = 3000

Ans. 23210. .15.. 7^= 3645
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(37) 407 lli. of gall-nuts, at 3*. 9^d. per ft.?

Ans. JC77..3..2-J.

(38) 729 stones of beef, at 75. 7|(7. per stone I

Ans jC277..3..5^.

(39) 2PG8 yards of lace, at Os. 5^/. per van! ?

Ans. £077.AO .10.

(40) What is the produce ol a toll-gate in the course of the
year, if the tolls amount, on an average, to lis. 7^(1. per clay ?

Ans. .JC212.3..U.

(11) Ilow much money must be equally divided among 15
men, to give each jC14..6..8l ? Ans. X'258..0..9.

(42) A privateer manned with 250 sailors captured a prizo|^
of which each man shared jC125..15..6. What was the value
of the prize? Ans. JC31443..15.

(43) What sum did 'a gentleman receive as a dower with
his wife, whose fortune waj|g|^al)inet with two divisions, in

each division 87 drawers,^IP each drawer containing 21
guineas? ylwA\ je3836..14.

(44) A merchant began trade with .£19118; for 5 years
together he cleared jC108(3. a year; and the next 4 years
-C2715..10..6. a year; but the last 3 years he was in irade he
had the misfortune to lose, upon an average, .£175..4..G. a
year. What was his real fortune at the end of the 12 years ?

Ans. £'33984. .8.. 6.

(45) In many parts of the kingdom coals are weighed in the
wagon or cart upon a machine, constructed for the purpose.
If 3 of these draughts amounted together to 137 cict. 2 qrs.

10 lb.; and the tare, or weight of the wagon, was 13 cwt.

1 qr. ; how many coals had the customer in 12 such draughts ?

Ans. 391 act. 1 qr. 12%.
(46) A certain gentleman lays up every year jC294..12..6.

and spends daily jei..l2..6. VVhat is his'annual income?
Ans. £887.. 15.

WEIGHTS AND MEASURES.
(47) Multiply 9 lb. 10 oz. 15 dwts. 19 o-,-. by 9, 11, and 12
(48) Multiply 23 fons, 9 cwt. 3 qrs. 18 !b. by 7, 8, and 9.

(49) Muhiply 107 yards, 3 qrs. 2 naih, by 10, 17, and 29.

(50) Multiply 33 bar. 2 fir. 3 gal. by 11, "and 12.

(51) Multijily 110 /nilcs,'6 fnrrZG poles, by 12, 13, and 39.

(52) A liAar month contains 29 days, 12 hours, 44 min.
3 seconds nearly. What time is contaiiied in 13 lunai
months ?
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COMPOUND DIVISION
Teaches to find any required part of a Compound Quantity

fore to the e/id
' """'' •'^^'^'^' '^"^*' ^""^ P'-««^«<1 ^ bo

Proof by Multiplication.

^
2)25 2 4

MONEY.

^ (2)
I

(3)

3)37 7 7 14)57 5 7 5)52 7

£. s. d.

(5) 78 10 91

(6) 25 19 7^
(7) 16 14 11

(8) 124 15 21 -

(13) 60 6 6f-f-
(14) 596 12 71 ~
(15) 564 4 6 -^

~ 7.

~ 8.

-r- 9.

25.

36.

63.

£. s.

87 14

14

8

(9)

(10) 68

(11) 49
(12) 496

(16) 248 17 4 by 99.

(17) 928 12 8 by VQ
(18) 608 13 9 by 144

d.

bv 10.

by 11.

7 by 12.

6 by 12.

(19) Divide JC1407..17..7. bv 243.
(20) Divide £700791 .14..4.'by ]794
(21) Divide je490981..3..7i by 31715
(22) Divide jC19743052..5.*'.71. by 214723

Der mLth 7

"""" '^'"^ ^257..2..5. in 12 months, what is that

(24) ilie clothing of 35 charity boys came to i£:57 3 7

/?= wV!'"" ''"'P^"-"^ °^ ^^^h boy ? Ans. £l..U 8i/'
'

(25) If I gave £r37..6..4^ for nine pieces of cloth, whatwas that per piece ? Ans.£4..2.Ui

Example, Divide £27..14..1U. by 5.

Say the fives in 27, 5 times 5 are 25 and 2 over;
£^. are 40.9. and 14 are 54, the fives in 54, 10 times
5 are 50 and 4 over; 4s. are iM. and 11 are 59
the fives m 59, 11 fives are 55 and^ over; id. ore
16 qrs. and 2 are 18, the fives in 18, 3 times five
are 1 5, and 3 over, or |.

£. s. d.

5)27..i4..11i|

5 in ii3~3
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(26) If 20 cwt. of tobacco cost £27..5.A^ ; at what rate did

I buy it per cwt. ? Ans. jei..7..3^|.

(27) What is the value of one hogshead of beer, when 120

hogsheads are sold for X'154..17. 10 ? Ans. £\ .5..9a _y^.

(28) Bought 72 yards of cloth for X'85..6. What was the

price per yard? Ans. X'1..3..8i |i.

(29) Gave i:275..3..4. for 18 bales of cloth. What is the

price of one bale? Ans. jC15..5..8^ \\.

(30) A prize of X7257..3..6. is to be equally divided among
500 si^ilors. What is each uiuu's share ? Ans. X'14..10..3i- fff

(31) A club of 25 persons joined to purchase a lottery

ticket of jCIO. value, which was drawn a prize of jC4000c

What was each man's contribution, and his share of the prize-

money ? Ans. Each contribution Qs. and share ofprize jC160.

(32) A tradesman cleared X2805. in 7^ years. What was
his yearly profit ? Ans. X374.

(33) \Vhat was the weekly salary of a clerk who received

X266,.18..1i- for 90 weeks ? Ans. £2..\9..^.

(34) If ibOOOO quills cost me X:i87..17..1. what is the

price per thousand? Ans. XL. 17 .6^ ^^.
WEIGHTS AND Kj.ASURES.

(35) Divide 83 //;. 5 02. 10 diets. 17 gr. by 8, 10, and 12.

(36) Divide 29 tons, 17 cwt. qrs. 18 lb. by 9, 15, and 19.

(37) Divide 11 1 yards, 3 qrs. 2 nails, by 10, and 16.

(38) Divide 1017 7niles, G fur. 38 poles, by 11, and 49.

(39) Divide 2019 acres, 3 roods, 29 perches, by 26.

(40) Divide 117 years, 7 months, 26 days, 11 hourSf 27
minutes, by 37.

PROMISCUOUS EXAMPLES.

(1) Of three numbers, the first is 215, the second 519, and

the third is equal to the other two. What is the sum of

them all? ^n*. 1468.

(2) The less of two sums of money is X40. and their dif-

ference X14. What is the greater sum, and the amount of

both? Ans. X54. the greater, X94. the sum.

(3) vVhat number added to ten thousand and eighty-nine,

will make the sum fifteen thousand and forty ? Ans. 4951.

(4) What is the difference between six dozen dozen, and

hcif « doren dozen ; and what is their sum and product ?

Ans. D>ff. 792, s-um 930, proixiet 62208.
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w

(5) What difference is there between twice -iVht and fiftvand twice fifty-eight, and what is their product I

,fix rp,
^ ,

^"•^- ^0 ,l,ff. 7G56 product.
(6) The gro^ater of two numbers is 37 tunes -15 and their

dilTerence is 19 times 4 : re(iuire(l their sun. and product.

(0 A gentleman k>fl his elder daughter X'1500. more than
tli^ 3^)unoer vvhose f.utuue was 11 thousand, 11 hundred,
and ^11. Hnd the portion of the ehlsr, and the amount of

/o\ r^x
'^" ^'^'^'''n^^rtion JC13011. amonni je25722.

(8) The sum of two numbers is 300, the less is 144.What is their dillerence and their product ?

fQ\ TU or , -
, n

""•'. ^''^ <W'rcr,ce, 31101 product.
(9) fherc are 2540 bullocks tc be divided among 509 men

Kequired the number and the value of each man's share suo^
posing every bullock worth X'9..1 4..G.

'

Arts. Each man had 5 bullocks, and £18.. 12. Q.for his share.
(10) IIow iminy cubic feet are contained in a room, the

ength of winch is 21 feel, the breadth 14 feet, and the hcicrlt

nnA 1 , ,
^A^s•. 3096?

(11) A gen.lemans garden, containing 9025 square yards,
'"

no-r'/vi"
''''^^ • ''''^'^' '^ ^^'^ ^^"S^^' ? ^ns. 275 yards.

(12) What sum added to the 43d part of XM429. will make
the total a mount =jC2 10? ^„^ ^^137

(13) Divide 206 among A, B, and C, so that A 'may have
2^. less than B, and C 2s. more than B.

,,,, ^
-^n^- ^ 4.9. Qd. B Qs. ^d. and C Qs. Sd.

(14) In an army consisting of 187 squadrons of horse, each
157 men, and 207 battalions of foot, each 560 men, how many
effective so diers are there, supposing Mfat in 7 hospitals there
are 473 sick ? 4«o i i lonc

,, . . Ans. 144806.
(15) A tradesman gave his daughter, as a marriage portion

a scrntoire, containing 12 drawers ; in each drawe? were six

S-"^' "^ ^^"^^ division there were £50. four crownpie^, and eight half-crown pieces. How much had she lo
her fortune ? ^^^ ^^^^

(16) There are 1000 men in a regiment, of whom 50 are
oflrcers

: how many privates are there to one officer ? Ans 19 •

3013248^^^'''
"""'^^' "'"'^ ^^"^^ ^^ multiplied by, to produce

Ans. 384.

Multiply tbe three dimeneioDB continnally together.
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(18) Suppose I pay eight guineas and half-a-crown for a
quarter's rent, but am allowed 15.v. for repairs ; what does my
apartment cost me annually, aiul how nuich in seven years ?

Arus. In one year X'3l..2. In seven, jC217..14.
K (19) The quotient is"lOS3; the divisor 28604; and the

' remainder 1788; what is the dividend ? .4n.v. 30979920.
(20) An asse.s.sin(!nt was made on a certain hundred, for the

sum of X'386...15..6. the amount of the damage done by a
.riotous assemblage. Four parishes paid JC37..14..2. each;
four hamlets jC31..4.,2. each; and four townships i:i8..12..6.
each: how much was deficient

?

Ans £36. .12. .2

(21) An army, consisting of 20,000 men, got a booty of
.£12,000; what was each man's share, if the whole were
equally divided among them? Ans. 12s.

(22) A gentleman left, by will, to his wife, jC4560 ;—to a
public charity, X'572..10 ;—to four nephews, jC750..10. each;—to four nieces, i;375. 12. .6. each;—to thirty poor house-
keepery, 10 guineas each ;—and to his executors, 150 guineas.
What was tlie amount of his property? Ans. £10109. .10.

(23) My purse and money, said iJick to Harry, are worth
12.?. Sd. but the money is worth seven times the value of the
purse: what did the purse contain? Ans. lis. Id.

(24) Supposing 20 to be the remainder of a division, 423
the quotient, and the divisor the sum of both, plus 19 ; what
is the dividend ? ^n.?. 195446.

(25) A merchant bouaht two lots of tobacco, which wei^rh-
r\ ed 12 art. 3 qrs 15 lb. for £114..15..6. ; their difference'' in
» weight was 1 cwt. 2 (irs. 13 lb. and in price £7.. 15. .6. Re-

quired their respective weights and value.*
Ans. Greater n-eight 7 cwt. 1 qr. value £ ...5. .6.

Lcss'iceight 5 cwt. 2 qrs. 15 lb. value £53.. 10.
(26) Divide 1000 crowns in such a manner among A, B.

and C, thnt A may receive 129 crowns more than B, and
~

178 less than C. Ans. A 360 cruions, B 231, C 409
(27) If 103 guineas and 7s. be divided among 7 men, t

many pounds sterling is the share of each? Ans. jC15..10.

^
(28) A certain person had 25 purses, each purse contain-

ing- 12 guineas, a crown, and a moidoire, how many pounds
sterling had he in all ? Ans. £355

., Jl>.

d B^

• .11(1 the difTerence to the sum, and divide by 2 for the ei eater;
n\)\':^ir\ the diftereuce from the sum and divide by 2 for the ilu
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(29) A gentleman, in Us will, left jC50. to tho poor, and
ordered that i should be jrivon to old men, each man to have
5s.—I to old women, each woman to have 2*. 6(i.—| to poor
boys, each boy to have 1*.—^j to poor girls, each girl to have
9d. and the remainder to the person who distril»uted it : how
many of each sort were tliere, and what remained for the
person who distributed the money ?

Ans. 66 men, 100 women, 200 boijs, 222 girls
^

£2..l'3..6. for the distributor.

(30) A gentleman sent a tankard to his goldsmith, that
weighed 50 oz. 8 dwfs. to be made into spoons, each weigh-
ing 2 oz. 16 dwts. how many would he have ? Ans. 18.

(31) A gentleman has sent to a silversmith 137 oz. 6 dwts
9^r. of silver to be made into tankards of 17 oz. 15 dwts. 10 gr
each

; spoons, of 21 oz. 11 dwts. 13 gr. per dozen ; salts, of
3 oz. 10 dwts. each ; and forks, of 21 oz. 11 dwts. 13 gr. per
dozen

; and for every tankard to have one salt, a dozen spoons
and a dozen forks : what number of each will he have ?

Ans. Two of each .sort, 8 oz. 9 dwts. 9 gr. over.

(32) How many parcels of sugar of 16 lb. 2 oz. each are
there in 16 cwt. 1 qr. 15 lb. ?

Ans. 113 parcels, and 12 lb. 14 oz. over.

(33) In an arc of 7 signs, 14° 3' 53'^ how many seconds?
Ans. 806633'^

(34) How many lbs. of lead would counterpoise a mass of
bullion weighing 100 lbs. Troy ?* Ans. 82 lb. 4 oz. QJJ- dr.

(35) If an apothecary mixes together 1 lb. avoirdupois of
white wax, 4 lbs. of spermaceti, and 12 lbs. of olive oil, hovi
many ounces, apothecaries' weight, will the mass of ointment
weigh, and how many masses of 3 drams each will it contain ?

Ans. The whole 247 oz. 7jW dr. and 661 of 3 dr. each.

^ PROrORTl5l||

Proportion is either direct, or inverse. It is commonly
called the rule of three; there being always three nun*
hers or ierms given, two of which are terms of supposition; and
che other is the term of dejnand : because it requires a fourth

" Bui. b the term denoting gold or silver in the mass. Lead is
weighed b> Avoirdupois v.-wght. Sfo the Table of Ccmparisoh ;•

V

• M «i imw i i iii
--"-[

fin i ni.
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term to be found, in the same proportion to itself, as that

which is between the other two.

Gknlral rule for sTATiNo THE QUFSTioN. IHit the term

of demand in the thud pliico ; that term of aupjxmtion which

is of the same kind "s llic demand, the f>\st ; aiui the otlier,

which is of the M<^n> kind as the required term, the seennd.*

Also, the terms beiri^r thus arranged, reduce the first and

third (if necessary) into o.-o name, and the second into ihe

lowest denomination mentioatd.

TUE lULE OF TUIIEE DlKEv^T

Requires the fuurt/i term to be >j;reat(r llian the second, when

the third is greater than i\\<^ first) or iho fnirth to bo less than

the second, when the thud is less than limfrst.

Rule. Multiply the second aiir] third tngelhor, and divide iheir pro

dnct by the first: "tlio quolitnil will be the iuiawer, in the aame denomi-

nation !is the second.

t

The following melhods of rontructing the operation.s ni the Rule or

TmiEE are highly iniportunt, iiud should never be ln.t si'^'lit of:

—

1. Let the lirst antl third terms be reduced no toner tlun is necessary

to make them of the samt: di:nomination.

2. Let the divliing term and eVhcr (but not hmh) of the other teniift

be divided by any luimbcr thsit will divide th<'m exact/ 1/; 'imd nse the

quotients instead of the original numbers.

3. When it is conveniently practicable, wt)rk l)y Conipuiiml Multipli-

cation and Division, instead of reducing the terms.

* Some modern authors prefer placing the term of demand the second,

and that similar to the required term. xXie third. This amuigement will

answer the purpose equally well, observing that llujbe of like kind must

be reduced (if necessaiy) to the same name.

t The following General Rule comprehends both the cases cf

Direct and Inverse Proportion under one head; which is consider-

ed by many scientific men of the present day as a more syslomatic

arrangement.

Rule. The questior being stated, and the term? prepared, consider,

from the nature of the '^ase, whether the required term is to be greater

or less than the second, or tei-m of similar hind : if greater, multiply

that similar to the answer by the greater of the other two, and divide

the product by the loss; if le.^s. multiply it by the less and di\'idc the

product by the greater. In either case the quotient ^vill be the term

required, in the same denomination as the similar term.

NoTK. It is evident that the above Rule will answer generaHy,

whether the term of demand is put in the sccoad jr thu'd place.

(J
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Rl^LB OF THREE DIRftCT.

fTUTOR '•

"•" 's "»<it per bjirrel?

(3) If a pair of slioes cost i,- Cnl ul. ,
• I""'

•^'^•lO-
tiozen pairs ?t

^''^'^ ''^ ^'^^' v.iiue of 12
(•I) If Olio yard of cloth co^t T^o « ; i

cost at lh<. «amo rate?
^^^' ^^^- ^^^''"^^ ^i" 32 yards

(5) If 32 yards of cloth cost ^^4 ir ,

^^'"'- -^^^'1.16.
«ne yard ?

''°*'^ X24..1C. what is the value of
(«) If I gave X'1..18. for I cwt nC «.,

^''''; ^^*- 6^'-
I buy It per lb. /

^ '"^- »' ^^'S^h at n-hat rato did
(7) tioiight 20 nipfP. ..e ^t .1 , ^"-s"- lO^d

IS ho amount of tlio whole ? f^
' f'^'" >'*''^' ^^at

(Jt)) IJonoht 17 art. 1 ^^r U M r
'• ^'^•^0^ A.

wh.t wa. thfe price of the whole/ "T' 'V^''^'
^^^ ^^

(11) ir coffee is sold lor V ;
"^"'- -^^«-7..0i.

price of 2 cut. ? '
^''^- ^'''' «""^e, what will be the

(12) How many yards of oU,h ,

^^"''- ^^'^2..8.

n-H- when .1 yarVrtrx^::;' "^^:;
'^ '"''^^'» ^^^ ^^l.

(J 3) If
1 0.7. of Cheshire d;:es'e?o:rri "^^ '"l

"^'^^

1 give lor :h ^/,. /
^^°'''-''l-14..8. what must

(14) liou^rht 1 ,,vtv. 24 !b 602 nf .n^ ,

^"*- ^*- 1^-
^vhat did the lead cost 7

' ''':' ^""^' ^^ ^•'- F^r ctc^

(15) If a gentleman's income be X'^nn I'
^^''- ^^^ HK

.
llo) 11 14 yards of cloth cnxt in „ • * '

, *147..3..4.
i-h ells can I 'buy for .£^3 17 6 7^f'J^°^

'"^"^ Fleni-

(17) If 504 Flemish pH.o ^'"- ^^"^ ^'- ^^^^^ 2 <7rj

is the 'cost of 14 yards
'

'
^"'^''''' ^°^^' C283..17..6 wS

Ans. JC10..10.

144

'/'• ff- lb.^ 1 : li : : 54
'J 18 ^-

,
Pf- a.,I.

' A« 1 : 4..C

i8 4)972 yrs.

12)243 d.

12

2..14..0

12

i'39..e..n
^0.. 3d.^Xl.,.0..M. >!,,.

^ I

f

MMSMh



fTUTOR '•

'i. cost ?•

er barrel

?

• X-1..10.

^'•liue of 12

II 32 yards
£2'l.. 16.
le value of
1 OS. 6(i.

»t rate did
y. lOirf.

s, for 12j
JC250.

ome to, at

'7..3..3.

'ird, what
K.O^ ^.
'• per /^

.7..0^.

i^i be tho
^.2..8.

or £21.

r »oj7.

hat must
s. Id.

per Clot.

'e spend
i7..3..4.

>^ Fleni-
V, 2 yrj.

6. what
I.. 10.

ASSISTANT.

J

RULE OF THREE DIRECT. •1

(kf

%

(18) At the rate of JC1..1..8. lor 3 lb. of gum acacia, what

must bo given for 29 lb. 4 oz. ? ^l"*'- 10.. 11. .3.

(19) If I Knglish oil, 2 (luartcrs, cost 4*. Id. what will 39|

yards cost at the sJiine rate? An.'i. X*5,.3..5| |.

(20) If 27 yards of Holland c. -t i;5..12..6. how many

Erglisl (lis can 1 buy foi £100.? Ans. 384 ells.

(21) If 7 yards of ciotVi cost 17.v. %d. what is \\\e value of

5 pieces, each containin<r 27^ yards ? Ans. l7..7..0|^ \.

i (22) A draper bought 420 yards of broadcloth, at the rato

of 14.V. 10|^/. per ell English : vvb".t was the amount of the

purchase money ? Ans. X250..5.

(23) A grocer bought 4 hogsheads of sugar, each hogshead

weighing neat 6 en:. 2 qrs. 14 lb. at jC2..8..6. per cwt. what is

the value ? Ans. je64...'>..3.

(24) \ drsi Sought 8 packs of cloth, each pack contain-

ing 4 parcels, c ,i parcel 10 pieces and each piece 26 yards ;

at the rale of .t<4..lC. for 6 yards: what was the purcl.^se

money? Ans. £6656.

(25) If 24 lb. of raisins cost 6.9. 6f/. what will 18 frails cost,

each frail weighing neat 3 qrs. 18 lb.^1 Ans. ..r24..17..3.

(26) When the price o( silver is Cis. per ounce, what is the

value of 14 ingots, each ingot weighing 7 lb. 5 oz. 10 dwts.l

Ans. i:313..5.

(27) What is the value of a pack of \\ool, weighing 2 cwt.

1 or. 19 lb. at 17.s. per tod of 28 lb. ?

Ans. JC8..4..61 ff
(28) Bought 171 tons of lead, at £14. per ton; paid car-

riage and other incidental charges, jC4..10. Required the

whole cost, and the cost per lb.

Ans. £2398. .10. the whole cost, and the cost per lb. l^d glHi-.

(29) If a pairl)f stockings cost 10 groats, how many dozen

pairs can 1 buy for £43. .5. ? Ans. 21 doz. 7^ pairs.

(30) Bought 27 doz. 5 lb. of candles, at the rate of 5*. 9d.

a dozen: what did they cost? Ans. £7..17..7|.

(31) A factor bought 86 pieces of stuff, which cost Mm
je517..17..10. at 4.9. lOd. per yard. How many yards were

tbero in the whole, and how many English ells in a pisce 1

. "411*. 2143 yards ; and 19 ells. 4 qrs. 2|| nails, in " piece.

'/Saji A «3entleman has an annuity of £896.. 17. What may
Itr- ^nd daily, that at the year's end he may lay up 200 gwin-

ifter giving to the poor quarterly 10 moidores ?

" ' Ans. £1..14..8 ^,
•rtx'fll
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m RULE OF THREE INVERSE.

THE RULE OF THREE INVERSE

[tutor's

Kequirks the fourth term fo be less ih-in ihn .. j i
the t/nrd is crrralrr ih-.,. t1.« /• ,

"^ .^^<:oA<r/, wher.

(1) If 8 men can do a niece of wnri- ,•» 10 i • ,

-"y clays can 16 n,en dolhe same™'^
'" '' '"^y^' » '"'"

(4) How iiuny sovpreion<i of odc „„ i,
'*"* l'**

''^•

210 ,,icces, value 12.v"ad,

»

"''' ""^ '=7"''=''«n' ">

(5) How many yanls of stuff three Quarters wirit'tJ 11'
lm measure to 30 .™,ls of 5 quarters VS7 Z'^olT

»iU ^30. wort,, suffice, wL'ru^o^fcfisft^iri^.^^rZ^

(11) A courier makes a journev i„ 04 datfh!,'^,^ ""n-'

l^-J::;::4^.^ic;"-fe'"-^5rf=^
(12) How muci, „,„ n„e a cloSk. ,v,,icl, is ™ e of 'Zd,

*As8'; la: ; 16 -^^^S

16
days. Ars. I



ASSISTANT.] DOUBLE RULE OF THREE. d3

DIRECT AND INVERSE PROPORTION PROMISCUOUSLY ARRANGED.

(1) If 14 yards of broadcloth cost jC9..r2. what is the

purchase of 75 yards? ^ns. i:51..8..6a JL.

(2) If 14 pioneers make a trench in 18 days, in how many

days would 34 men make a similar trench ;
vvorkinjr, in both

cases, 12 hours a day ? A»s. 7 daj/s, 4 hours, 56y\ minutes.

(3) How much must 1 lend to a friend for 12 months, to

requite his kindness in having lent me £6i. for 8 nmuths ?

^

Ans. £i2..l3.A.

(4) Bought 59 cwt. 2 qrs. 21 lb. of toliacco, at £2. .17. .4

per cict. what does it come to? Ans. £171. .2. .1.

(5) A woollen draper purchased 147 yards of broadcloth,

at 14.V. 6(/. per yard. Suppose that he sold it in pieces for

coats, each If yard, how much must he charge for each, so

as to gain jC1G..10..9. bv the whole ? Ans. £l..9..'3^.

(6) If jCIOO. ^ iin je4'..10. interest in 12 months, what sum

will gain the same in 18 months? Ans. £66. .13. .4.

(7) A draper having sold 147 yards of cloth, at the rate of

jei..9..3f . for If yard, found that he had gained £16..10..9.

What did the whole cost him, and how nmch~per yard ?

Ans. The tchole £106. .11. .6. and Us. 6d. per yard.

(8) If £100. in 12 months gain £4. .10. interest, in what

time will £66. .13. .4 gain the san.e interest ? Ars. 18 months.

(9) If a draper bought 147 yards of cloth, at 14^. 6d. per

yard, and sold it in pieces for coals, each If yard, for

£1..9..33.; how much would he gain per yard, and by the

whole ? Ans. 2s. 3d. per yard, £16.. 10.. 9. bi/ the icholc.

(10) If 1 cwt. cost £12. .12. .6. what must be given for H
cwt. 1 qr. 19 lb.? Ans. £182..0..11i

_f_.

(11) If £100. gain £4. .10. in 12 months, what interest will

£375. irain in the same time ? Ans. £16.. 17.. 6.oYO. gam in ine siuuu uuiu ; ^
^i/<... .^x^, ^. ,

(12) A regiment of soldiers, consisting of 1000 men, are

to have new°coats, each to be made of 2,^ yards of cloth, 5

juariers wide, and to be lined with shalloon of 3 quarters

wide. How many yards of shalloon will line them?

Ans. 4166 7jards, 2 qrs. 2| nctls.

THE DOUBLE RULE OF THREE

Has JJt)5 terms given, three of supposition and two of demand,

t« firid A sixth, in the same proportion with the terms of de-

mm/di, as that of the terms of supposition. It compri-ses two
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54 DOUBLE RULE OF THREE. [tutor's

except ihHt wlK-cl/i. J^^ Z>e\^^nT7'^'''' "\
^''f

^'"^^ P^^ce ;

must l,e in the scron./ p/Jr
"" ''" *''^ ^^''^tur.^ term, which

Find tlie pro,lnct^,f tie «,«W / T^ "'^'^' "''' ^''"'''^ ^*'"n-

of all the r\st ^i a i,^ ?/.w djSr .^^^^^ ^^^ P''^^"-*
answer.*

-f^i^J^^irf. diMde, and the quotient will be the

time or d stance &c in tlu. o. ? i f--'
\"t that which denotes

Put the temis of ctma d :der"h;w//'w'^^' '''Y
"^ '^'^. ''''''^' (3)

the blank falls in the V^ ,tce m inlvZ « f1*1^^"'""-
,
^^^ ^^

for adivnsor, and the othe. tlllS^f. r a L nd iM'tt".-?)!^ l^,"",^18 m the first or sewH^/ r,].,,-,^ AW\A., fi
' "'V W) But if the blank

duet^of4 third J^\^\^:^^^:^:^ ^'- -- »^y ^'- p-

Fractions, Case 6.
accoiaiugly. bee Reduction of Vulgar

mTi.^iT
^'^^ ''P^^'-^^i^^s of the Single Rule of Three

mini lii\ 'T ""' ^^ ^^"^'^^^^ °'' «^'« in 16 days howmany bushels will serve 20 horses 24 days ?t

See also Supplemental Questions, Nos. G and 7.

By Rule 2.
A. <il. i.

14 : 16 : 56
20 : 24 : —

1

$ 10 12

1 1

= 120 bushels.

1

10 12

xMxU b.

= 120

By two single statings
h. h. h. b.

(1) As 14: 56:: 20: 80

d.

(2) As 16: 80:: 24: 180

w

l^>^



ASSISTANT."' PRACTICE. 55

(2) If 8 men in 14 days can mow 112 acres of grass, how
many men can mow 2000 acres in ten days ? Ans. 200 men

(3) If jClOO. in 12 months gain £6. interest, how much

will £75. gain in 9 months 1 Ans. i:3..7..6.

(4) If jGUO. in 12 months gain £6. interest, what principal

will gain £3. .7. .6. in 9 months? Ans. £75,

(5) If £100. gain £6. interest in 12 months, in what time

wii! £75. gain £3. .7. .6. interest? Ans. 9 months.

(6) If a carrier charges £2. .2. for the carriage of 3 cwt.

150 miles, how much ought he to charge for the carriage of

7 cwt. 3 qrs. 14 lb. 50 miles ? Ans. £1..16..9.

(7) If ^ acres of grass be mown by 8 men in 7 days, how
many acre,, can be mown by 24 men in 28 days ? Ans. 480.

{S) If £2. will pay 8 men for 5 days' work, how much will

pay 32 nien for 24 days' work ? Ans. £38. .8.

(9) If a regiment of soldiers, consisting of 1360 men, con-

sume 351 quarters of wheat in 108 days, how much will i 1232

jwldiers consume in 56 days ? Ans. 1503/j. qrs.

(10) If 939 horses consume 351 quarters of oats in 168

ilaiys, how many horses will consume 1404 quarters ^» 56

days? Ans. 11268.

(11) If I pay £14. .10. for the carriage o^GOtwL 20 miles,

what weight can 1 have carried 30 miles for £5. .8. .9. at the

same rate? Ans. 15 cwt.

(12) If 144 threepenny lovLves serve 18 men for 6 days, how
many fourpenny loaves will serve 21 men for 9 days ?

Ans. 189.

statings

h. b.

20;: 80

d. *.

24: 130

PRACTICE

Is so called from its general use among merchants and

tradesmen.

It is a concise method of computing the value of articles,

&c., by taking aliquot parts.

The Genbral Rule is to suppose the pnce one poniul, one sbillin<»,

or one penny each. Thon will the given number of arti< les, coiisiiler-

ed acti-.'dingly ha ponndu, or shillings, or jience, he the supposftd value

of tjie whole ; out oi' which the aliquot part or parts are to be taken for

the real piice

NoT£. An aliquot pari of a number Is tiich a part as being taken a.

ceHaiii number of tiijies will produce the nmnbcr exactly : thus, 4 id an
nHuiiot pjiit of 12 ; because 3 funr<j aie 12.
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•*• PRACTICE.

ALIQUOT PARTS.

[TUTOR'S

Of a pound.
s.

10

6
6
4
3
2
2
I

1

1

1

d. £.

are 4
8

4

6

8

4

3

8 ,

6 .

Of n penny.

2 qrs. are -'«?.

I

•r

\
1

1

1

Iff
J_
1 i

qr. IS frf.

Of a ton.

Of a quartkT.

lb.

14 are i

1

1

J
3 0"

I

4ir

10

5
4

ton.

are 4
1
T
I

2 3qrl\sld\
24
2"

1

O/" a shillin.

d.

6
4
3

2
11

1

'j;t
are

IS

?•

i

1

I

T

1 3

IS

I

If

I

"l (T
1

2 IT

7

4

32-

2
I^

1 IS W

J.

?

I

T
I

fl

T4"

1

2ff

Of an oz. Troy

The same as

the parts of a

£. changing

the names

from shillings

to dwts.

Of a lb.

Of a cwt.

qr. lb. cwt.

2, or 66 are l

1 , or 28
16

14

8

7

1

I

1

8
I

OZ

8
4
2
1

are 4
r

I

IIS

0/a/d. Troy,

lb.
1

oc.

6 are

4, &c., as in

the parts of
a shilling.

gr.

12

8
6
4
3
2

U

dwt.
are l

IS

T

I
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Rule 1.

I

iS'TL "''; '"';? '" '""' ""'"
" p™?'"' <'»" "" s'™" I"™lio.. -, 1 ^ I 1

*•'— " *^"" i."!!!! « [/1,-iiiiy, ucui iiie given num
by 1^ S'oo'tS '^''\f'i''°' J>"^-^- that .re in a penny; fheu divideoy i* ana JO, to reduce the answer to jKiunds.
'

(2) 7695 at If/.(I)iisi5704/i.at

12)1420 ^n*. £16..0..7i.

2i0)ll[8..10

Rule 2. When the price is less than a shillin

(3) 5470 at U-
Ans. £n..7..U

(4) 6547 at ^d.

Ans. JC20..9 .21.

(5) 4573 at ^d.

Ans. £U..b..d^.

quotients together, and divide by 20, as hi the i.recedlng rulef
•(1) 7547 at Id.

Ans. JC31..8..1I
t(2) 3751 at lif/.

Ans.£\Q..\0.m,
4

I'cedlng

(3) 54323 at \\d.

4«.?.£339..10..7^

Id. =r. i 7.-..
,2 mils.

210)62|8.. 11

^n^. JC31..8..11.*

t Id. = y'jj 3751^.
I =

I- 312..

7

78.. li*

2|0)39[a;^8|

^19..10..9J.4i|*
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ASSISTANT.]

(4) 6254 at IfJ.

Ans. je45..12..0i

PRACTICE.

(18) 2715 at 5iJ.

Ans. £59..7..9f

(5) 2351 at 2cf.

Ans. i;i9..11..10

57

(32) 9872 at S^d.

Ans. i;359..18..4

(19) 3120 at ei(/.

Ans. £71. .10.

(6) 7210 at 2ld.

>ln5. -£:67..11..10|.

(20) 7521 at 5^d.

Ans. jei80..3..9f

.

(7) 2710 at 2id.

Ans. je28..4..7

(8) 3250 at 2f c/.

Ans. jl37..4..9|.

(9) 2715 at 3d.

Ans. JC33..18..9.

(33) 5272 at 9d.

JA JC197..14

(34) 6325 at 9\d.

Atis. i;243..15..6f

(21) 3271 at (5d

Ans. £81. .15. .6.

(35) 7924 at 9\d.

Ans. JC313..13..2

(22)7914 at 6irf.

Ans. £206..!.. 101

(Ioyy062 at 'S\d.

Ans. £95. .12. .74

(23) 3250 at 61^/.

Ans. JOSS. .0.. 5.

(36) 2150 at 9|rf.

Ans. £87..6..10^

(24) 2708 at 6^d.

Ans. £7G..3..3

(37) 6325 at lOd.

Ans. £263..10..10

(38) 5724 at lOirf.

Ans. £244..9..3

(11)2147 at 3i(/.

Ans. £31..6..2|.

(12) 7000 at 3-}d.

Ans. £109..7..6.

(25) 3271 at 7d.

Ans. £9o..8..1.

(26) 3254 at l^d
Ans. £98..5..11i.

(39) 6327 at lOjrf.

A71S. £270..4..3f

(13) 3257 at 4d.

^^Ans. £54. .5. .8.

(14) 205trar4ic/.

Ans. £:J6..8..2.

(27) 2701 ai T^d.

Ans. £84. .8. .11.

(28) 3714 at 7^d.

A71S. £119. .18. .71

(15) 3752 at 4i(i.

Ans. £70..7..0.

1(29) 2710 at 8d.

Ans. £90..6..8

(16) 2107 at4|f/.

^n5. £41.. 14..01.

(17) 3210 at 5d.

Ans. £66..17..6.

(40) 3254 at lO^d.

Ans. £142..7. .3.

(4iy729Tat 10|5.

^;*5. £326^.1 1..6f

(42y3256 at Ud. '

^ns^£U9^A..8^

(43)T25'rat 1 lirl.

Ajis. £340..0..7f

(30) 3514 at 8ir/.

Ans. £120-15. .101

(31) 2759 at 81^/.

"

Ans. £97.. 14. .31

(44) 3754 at 1 Ufi.

A ns. £179..17 ..7.

(45") 7972 at U^d.
Ans. £390..5..11.

Rule 3. When the price : . more than one shilling, nnd less than two,

take the part or parts for tin: excess above a shilling, add the quotients

to the given (juantity, and red nee the whole to ponnds as before. Or,

when convenient, take the aliquot part of a po>ind.

(3) 2712 at VZ^d.

Ans. £144..1..6
•(1) 2106 at \2\d. 1(2) 3715 at I2\d

Ans. £107..9..10i. Ans. £193..Q..9|

^"^U -p,- 21065.

^ Tl^-6)
~43.VlOl

2|0)214|9..10l

An.^. JC107..9..101.

This example is worked by taking

j\, and then |- of that ; because a

farthinf is -V of a shillinfir ; whiah

is ^t'i"^ 1'""^ T of T2' Secause 4

ticelvcs are 48.

I
2
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(4) 2107 at 1^. Id.

Ans. JC114..2..7

(5) ^^Tdidjnpr.
Ans^£177.. 9.. 10^.

(6) 2790^0771^
Ans. JC156..I8..9.

Ans. JC452..16..8.

(^T375oir]jr2dr
Ans. £218.. 15.

PRACTICE.

(19)2750atlj.4|(/,
Ans. jC191.. 18. .61

(9r329r^n7:2|z
Ans. jC195..8..0a— 4

(^'0) 3725 at 1,-. 5^
Ans. -C263..17..1.

(2ry725oirfu5i^:
Ans. X"521..1..10i.

Ans^l89 .7..3^.

(23)7210aFTr5ji
Ans. £533. .4..91

[ruTOR'i

(34)7104atU.8jrf.
^y?.y. jC606.,16.

(^5) 10bT^tU"8|Z
_^^. JC86..16..1.

(^«) 2104^117795:
Ans. jei84..2

(^7)257T^n7'9jrf:
Ans^227..12..9i.

(38) 21ounrgp:
,.:r7v—

,

. ^*- Jei88..9..8.

1(24) 7524 at Is. 6rf. (39)"7506"^ru:9l^
^l«.v. £564. .G.I ^Uj. JC680..4 7'

sisa''E*E« »;¥iTa
(iiy725o^ur2p:
-4«5. £445..1l..5J

(26y325riuTr6p:
Ans. £250. .16. .7.

^^^Tj^^^^^^l^^^d. (27)7925-^rurw
,--i^£i^iZl::M: ^^^v. £619. 2 93
(13) 6325 at l.y. '3id. (28) 927ll{tl7r7j"

vl«.?. £733.. 19..],

Ans. £98..3..6.

(4T)5200inri0j^
^/Jjy. £482..!. .8.

Ans. £401. .18. .014

(14)5271atU.3ir/

^^f^J^10..8..4J-
(15) 325ratl*. 3f7l:
-4n^ £213. .10.. 101.

(16) 29l5lin^4rl
Ans. £194. .6.. 8.

(29) 7-iroirir7iz
An.s!. £578.. 6. Oi

(42)2n7^FIIT0p
^«jy^£198..9..4^

('13J1007^rmo|5
^W5. £95..9..1J.

(l4)5000atT5n5
/r.T^T ^ ^"-y- -^479..3..4
(<J0) 2310 at l.v. 7irf.|(45)2105atr^:iu5
^4«..£l87..13..9._.4„.s,i:203..18%.

(iO)1006aIlXrfrrf^
Ans. £98..10..1

(3r)^2504itl77p

y
Ans. £206 1 2

TT^^^^r^^^f^TT^ A?is. £267 13 75

E0tp4
^^^^'^••'^'/'^•'•^-^5..2..2i.j ^n*. £489..n!a

quJtky may brin^JidEn^'/I/^th.;'';;"^? "^ ''"''"'S^' ^^« S^^^''
figure of the product for Jh\]]uJ. 1

"'^""^er. aonD.n:^ .he unite'
pounds. Or Lke the aJlqu^ pS'Jf a p^i':,,^!^^

"^ ^^ Pr«^-» -iU be

(1) 2730 at 26>.
!(4) 1 572 at 8...

_^n.y. £275.
-7-^2) 3254 at^i:^;;

_j4nj^£650..16.

^3)2710 at 6X~

-4?j.y £628.. 16.

(7) 5271 at 14j.

Ans. £3689..14.

(8) 3123 at 16^.
(5) 2102 at 10.V

A7is. £105L
,(6) 2101 at 12.: l(9)T07FCT6r~-

^«^.^.260..12.J ^«^.£860



..•V.

[ruTOR'i

at 1;f. 8|rf.

£606.16,
atli. 8^d.

^86..16..1.

^ Is. 9d.

Jgl84..2

i7..12..9j.

it 1*. 9^(/.

188^^.
tnX9|rf.

80..4..7f
nzTorf:
?98..3..6.

t82..1.j .

)a^9^

»5.^9^ .

Is.Ud
*

79..3.A

s.n^d

le given
le unite'

wiUb«

ASSISTANT.]

(10) 1621 at 18a.

An$. X1458..13.

PRACTICE. 59

NoTK. At 2». take the tenth, and at 10». take

the half of so many £.

Rule. 5. When the price is an odd number of shillings, work by

Rule 4th for the greatest even number, and add aV of the given

quantity for the odd shilling.—Or, take such parts of a pound as

will make the given price.

(7) 2150 at 15.9

A/is. £1612. .10.

"(8) 3142 at 175.

Ans. JC2670..14.

•(1) 3270 at 3s. 1(4) 3214 at 9^. 1

Ans. £490.. 10.

(2) 3271 at 5s.

Ans. i:817..15.

(3)^715 at 7s.

Ans. £950..5.

Ans. jei446..6.

(5) 2710 at Us.
Ans. £1490.. 10.

(6) 3179 at 13^.

Ans. £2066..7.

(9) 2150 at 19*.

Ans. £2042..10.

Rule 6. When the price consists of shilliiigs aud pence, suppose the

given number to be pounds, and take such aliquot part, or the sum of

•uck aliquot parts, as will make liie given price.—Or, work for the

ghilliags as in the preceding Rules, and talie parts for the residue.

t(l) 2710 at 6*. 8d.

Ans. £903. .6. .8.

1(7) 2710 at 3s. 2d.

Ans. £429. .1.. 8,

(2) 3150 at 3s. 4 J.

Ans. £525.

(.3) 27l5'Kr2s.'6d.

Ans. £339..7..6.

(4) 7150 at Is. 8c?.

Ans. £595.. 16.. 8.

(8) 7514 at 4s. 7d.

Ans. 1721..] 9. .2.

(9) 2517 at 5s. 3d.

Ans. £660.. 14. .3.

(13)7152atl76-.6|ti.

Ans.^2BOJ7.
{14)2510 ^tlis.lid.

Ans. £\ S32..\6..5^.

(15)3715 at 9.y.4i(/.

An.s\ £1741. .8.. If
(10) 2547at 7^r3iJjfl6)-3572 stl'Ss. 7i J.

Ans. £928..11..lOi
.| Ans. £ 1752..3

''6.

(5) 3215 •dt'TsTTdT (11)3271 at 5^. 9i(/.i( 17) 7251 at 1 4^. 8|r/.

Ans. £2 14. .6. .8. Ans. £943..16..4f ,L4?^5. £5324..! 9. .Of

(6) 7211 at Is.JdT j(I2)2103 at 15^. 4i>/.,( 1 8) 32 1 at 1 5^. 7^-d

Ans. £450..13..9.|.4n6-. £1616..13..7f JA??*. £2511..3..l]a

Rule 7. When the price consists of pounds, shillings, and penca
multiply the given quantity by the number of .pouiid.s, and .7ike aliquot

parts for the residue.—Or, work for the shillings as in H- g preceding

Rules, &c.—Or, when the given number of articles is r. / -arge, work
by Compouud Multiplication.

4s.

89.14.

5s.

"""

1*1
"

£860 •f

.^^.V 3270

:^r.— —
-. w t

163.. 10

Atm. £490..'l0

s. d.

t 6..8-

£.
4 2710

Ans. £QO.S..f

s.d. £.
3710

338. 15

9( f

M^f

f
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60

•(I) 7215 at je7..4.

j^"- Je51.943.

^^. £1083^..!^
(^) 2107 aFxO: ~

^««. X50.'56..16.

(4)7l56"atjC5.76
^ns- £37926. .16

^^__j^fix£3^ni..3..9

(6)32151^X07.
Af's. £5047. .15.

PRACTICE.

'(7) 2107 at £1.. 13.
Ans. £347at i

W32Tr^tiLr.6:js.
—

___::1^JC13931..13..4

|(9)2154^tX7.Tr:X~-
Ans

. X*15212..12..G.

[(10) 2701 at X2T3::4.

,

Ans. X5852..3..4

p^)27i5Tnn7i7::2i—_i^!^£lj^5I..0..7!i.
[(WsisTsr^os::^

^/i«. Je8108..19..54.

[TUTOR'i

|03)3210ati;i..i8..61.

L___:d^ •^6189..5..72

(^^) 215770X0:117
d^^^5109..7..1oi.

(^5)142aTxi7n72r
——_d!!fl£250^2. .6*.

(16) 95 arx'15..14:.7i7
Ana. XI 4.94..7. -

p7T3ratXl..l9..4.
>4ra*. X73..0..8

p8r2l75"St~^7l57
^««. Je6022..0..7

Rule 8 Whoi. tT,
"*-«..«../^

mdrtply fte price bT.hTJu^S»«'p' -"?»«. of .eve«, d.uon,m.tio..

2 9rl M aVloaJ??" ™'- "•"" '^ ""' value of 25 «..

j^(3)
A. ^I..4..9.Ter c».. wha. is .he value of 17 c.,. 1 „

^(3) Sold 85 cv!t. 1 or 10 Ih „r •
^'"^ ^21..I0..8.

what is ,l,e value of tlfe whoi*'^
"""• '"/'••^-S- per .»<.

(6) Bouoht 78 c//,#. 3 ors 12 M nf r^^''^-
^29..9..6^

per cwf. what must I give for the whn/"?^''f''
"' ^^..if .9

(7) Sold 5Q cmt 1 !r 17 7W ^® ' '^'''- •^27..14,
how .uch . the 4hof:eWgef

^"°^^^'

If^?57^P^^ -'
(8) \VhHt is the value of 97 cu^t I'Thf?-'^''''^-^3.. 17.. 10. percwi ?

^'^
f'

°^ currants, a

13V. of ravv sugar"/ ^'^ ''^'* ^^' ^^^ ?^"^ ^^ 37 c«,.. 2 «..
^"J- i?177..14..8^

t 2 gra.siji X3..I7..6

5X5=25



A88ISTA^fT.] TARE AND TRET. 61

(10) Bought sugar at je3..14..6. the ewt. what did I give

for 15 cwt. 1 qr. 10 lb. ? Ans. i:57..2..9.

(11) Required the value of 17 oz. 8 dwts. 18 grs. of gold,

at jC3..1.7..10^. per ounce. Ans. jC67..17..11.

(12) At X'o7..6..8. per cwt. the value of 1 cwt. 2 qrs. 10|

lb. of cochineal is required. Ans. JE59..10.

(13) Required the value of 13 hhds. 42 gals, of Champagne

wine, at £25. .13. .6. per hhd. Ans. JC350..17..10.

(14) A gentleman purchased at an auction an estate of

149 a. 3 r. 20 p. at j6*54..10. per acre. What was the whole

purchase money, including the auction duty of 7d. in the £.

the attorney's bill for the deeds of conveyance, JC33..6..8. and

his surveyor's charge for measuring it, at 1*. per acre ?

Ans. i;8447..5..0f

Rdlz 0. To fmd the price of 1 lb. at a given number of shillings per

ev3t.

Multiply the ehillings by 3 and divide the product by 7 ; the quotient

will be the price of 1 lb, in farthings.*

(1) What is the price of 1 lb. at 44^. 4c?. per ewt. ?^

(2) What are the respective prices per lb. at S^s. i'd. ; 91 *.

;

ana 116.S. 8d. per cwt. ? Ans. 9^d., 9^d., and Is. O^d.

Rule 10 It i.s sometimes expedient to change the price and the

quantity for each other. Thus 48 yards at 2s. 9d. will be equivalent to

33 yards at 4s. ; because 2s. OJ. = 3'3d. and is. = 48^.

(1) What is the value of 72 yds. at 3*. 5c?. and at 145. 7d.

jier yard ? Ans. jG12..6., and jC52..10.

(2) 80 yds. at 155. 3c?. and at I6s. 8d. per yard?
Ans. jC61., and JC66..13..4.

(3) 42 lbs. at ll^c?. and at 1^. '3\d. per lb. ?

Ans. X2..0..3., and i;2..13..4^.

TARE AND TRET.

Gross weight is the weight of any goods, together with that

of the package which contains them.

%, Multiplying by 3 reduces the shillings to fourpenees, and 7 Ibnr-

^OCM (or 2s. id.) are the value of 1 ewt. at \ farthing per Ut.

k
i. A i-

7)133

id.
I

19 farthings = ^\d. perji. Ans.



TARE AND TRET. (rUTOa'8

f ;

. i

; 1

m

eiuino''„rch i;;Ti;r:,;;;[,,''':.!;rf' »f f" p-k^ge. ,. i,

'el. &0., or at ,o much ,,; .i;.";,;';.

'"""'' ''" ''='g'.''«- 1""-

^ a^LZ :',',ra"„ro :^- i !t
!'

J'^Vf
("' A par.) for wa„e.

these are nearly obsolete " '"""» S°°''» • >"" •»"•

dedt"ed."
""^ """"'''' «'"=» ""y P"""-"!- allowanee ha. been

^

r";/,i„yK;„*,V''r,i;Li';i:" r;;,''/"^ t*" ">"•, *'• ••- -»°"
» at »o m.ich per <»/ i.t, .l,'„-

,"" T "" ""'"'wr ol tjiem. When it

be allowed, the cir/s Trrf v,////. ^^ i. i- i .
*" -^ ^'^° '» ^o

3. Win be ti lb. c/W w;,i:h'*bt";"l'it;''ti^,'3,:\r
''"''^'' '^

(1) In 7 frails of raisins, each wo'oliinrr ^ ^w o c n
ffross fTr<i n» o-i /I c 1 ,

^^^ 'filling o cn-t. 2 qrs. 5 w.

%^ U^ f •
.

•

^'''' ^"'''' ^"^' '""^•'' "t'''^' weight ?•
(^) What IS the neat wei^rht of 25 hf.o«l,n.wi . r '.

i

weighii.cr m-oss 16'^ r;/./ '> ir //
""8^''<"'i(ls of tobacco,

head? "
^

-^ '^"- ^^ '^- '^'-^ 1^^<^ if>- per hogs-

tarlL bal ^"f
"f P' ppor, each vvci,hi„. s, II,. -L^gL.

7.? [,,^'-^ "•-''"" '"•'"^'P"llil'ls neat' Ann 1111 ;* •

we git;: ;t."r"; r 'f'r/,
^ '"'«i-'''°f

-'- '*

'
(5) r„ 75 barrels of fi,,s each'^Cs'"'27"'^

~ *"' '® *'

'

(,o) What IS the neat vveiolu nf iq i r
^^ i-u-i. i qr.

8 J. 2 ,rs. 5 li. gross, Jari"'^ {'[ i' p:;':,,!;/'^'"""' ->'

cwt.qr. lb.

* 5..2.. 5 gi-os8.

23 tare.

5..1..10 neat of 1 frail

•;;•__ 7

t*. 3ywl..I4 neat of the whole.

cwt.qr. lb.

t 8..2.. 5

^X23=10
76..3..17

/J. 2
li=l 153.. 3.. (i whc
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ASSISTANT.] INVOICES. 68

(7) In 25 barrels of figs, each 2 cwt. 1 qr gross, tare per

cwt. 16 lb. how murh neat weight ? Ans. 48 cw^ qr. 24 /6.

(8) What is the neat weight of 9 hogsheads of sugar, euch

weighing gross 8 cict. 3 qra. 14 /6. tare 16 Ih per ct/;/. ?

Ans. 68 cw'/. 1 ^. 24 lb.

(9) In 1 butt of currents, weighing 12 cwt. 2 qrs. 24 /ft.

gross, tare 14 lb. per cwt. tret 4 /^. per 104 lb. what is the n^at

weight {*

410) In 7 c«j^ 3 qrs. 27 ^6. gross, tare 36 lb. tret according

ustom, how many pounds neat ? Ans. 826 /ft.

(11) In 152 cwt. 1 (/r. 3 lb. gross, tare 10 lb. per cmj^ tret

as usual, how much neat weight? Ans. 133 cwt. 1 <7r. 12 lb.

(12) What is the neat weight of 3 hogsheads of tobacco,

weighing 15 cwt. 3 qrs. 20 lb. gross, tare 7 /ft. per. cwt. tret

and doff as usual ?t

(13) In 7 hogsheads of tobacco, each weighing gross 5 cwt.

2 ^r*. 7 lb. ; tare 8 /ft. pe^ cwt. trot and doff as usual, how
much neat weight.:? Ans. 34 cwt. 2 qrs. 8 /ft.

• m^fi9fil!S!^ BILLS OF PARCELS. *%
^

'(1) Mi^^land, • London, Sept. 1,, 1830.

Bought of Ja^e Harris.

s. d. ^. s. d.^

15 pairs worsted stockings at 4 6 per pr. . /j <y^

1 doz. thread ditto . . at 3 2 T^^^^ /.^^^
1 doz. black silk ditto . at 8 3

\f ^\^ ^, ^
1^ doz. milled hose , . at 4 2 .^.; i} ../^^

2 doz. cotton ditto . . at 7 6 «, . ^,.^"(
17 pairs kid gloves . . at 1 8 ,. / * J %i4 j

£21. .18. .4 r--

Ih. cwt. qrs. lb.

•I4 = i 12.. 2.. 24 gross

lb.
1..2.. 10 tare.

4**:
aV ll.-O.. 14suttle.

1.. 19 tret.

^etns. i0..2.. 26 neat.

lb. cwt. qrs. lb.

f 7=-,V 15.. 3.. 20 gross.

3.. 27^ tare.

26)14.. 3.. 20isuttle.

2.. 8" tret.

I4.

14X24-3=
l'^-^ SUttic.

9| cloff.

Ans. 14.. I.. & leaU

I

...^l'
?^^
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INVOICES.

(2) Mr. Isaac IVarson, „ ,

'""""'

Bough, of John Si™, and Son "'
'"" '' ''=">

„.
;• ?• ^-^

'-^^15 yds. satin .

18^ yrls. (lowered siik
12 yds. rich Nrocado
iH yds. sarrent t .

13f yds. Genoa velvet
^S yds. lustring

.

at 17
at 19
at 3
at 27
at 6

C per yard u ^ r

® /\''./C..li

I' n,./c,c
,, gkt* /^^^3

(3) Miss Enfield, ^j . . ^

n T, .
Nottingham, June 4. 1830Bought of Joseph Thompson.

s. d. j^ _ J
at 12
at 8

4^ yds. cambric
12^ yds. muslin'.
\^ yds. printed calico

doz. napkins
ells diaperv

.

ells dowlas, .

2
14

35

I

at

at

at

at

5

2

1

1

(I

3

4

3

7

per yard

each .,

per ell

Received the above,

Joseph Thompsoti.

AnSKr:Lf;f;,->^„;-he «,,,. Hono„.ab.e Lady
a pairs of fine kid gl„/e a 2^ oT}' ^'"'. "'

'
2-'- 3^. per jd

An, at 3.. 6,1. each: t,vo%, pe'b s^/!,'; ^T' ' t"" ^"'•™<"'
each, 4 dozen Irish lamb Tu 4 „

' "' ""''^ ?""««
-nots a. 2. 6.. per se^-ri^a'/e ."ot,^.^: rinrol! ^h"

(5) Mr. Thomas Ward sold m J^'"^«'^'"^^
^23..]4..4.''

'

I7| yards of fir.e serge at sfv l""^^^^f
«^» Vernon. Eso

9^. per yd. 15A yds of .nrf; I ^ ' ^,^- '^ ^'^s- of drugget m
yds. of Lrkshi^blact 7^1^^%^f^ P- yf^"
I*. 9rf. per yd. and I7yds. of drab at 17!7J^'-

°^«^^"oon ni
an Invoice of these articles TotJ '^' P,^^ y^—Make
„ (6) Mr. Samuel Green of Wnl t

'"'''''^' -^60..l0..6i.
Wriaht ar.^ T.u__ ^"' ^^ ^Wolverhampton, spn* « »*_5:_

a'-W.eaoh,75she;pX:"i'r/i'l'o'''/»'f/k™ «f at ij. 7rf. 39 coloured ditto -a.

^^i.^^.

gg^Hg^.



.TUTOR'*

June 3, 1630

iStllTANT-l 1NV0ICB8. 69

i'1/ ,.cf .. o^

Tipson.

^able Lady
3rf. per yH
en P'rencft

3e guinea*-

6 sets 0/

'e for her.

^•H..4.
ion, Esa .

drugget ux

f yd. idf
laJloon nt

!•—Make
10..6i.

11skins

ditto

^s. 8d. 15 buck skins at lU."6a. 17 Russia hides at 10*. 7J.

and 125 lamb skins at 1*. 2^a'.—Draw up the Invoice.

Total amount jC39..1..8|.

(7) Mr. Richard Groves sent the following articles to the

Rev Samuel Walsiughnm : viz. 2 stones of raw sugar at 6^a.

per lb. 2 h)aves of sugar, 15| »>. at 1 1 .\(/ per Kj. a stone of

East India rice at 3^^/. per »'. 2 stones Carolina rice at 5rf. per

ft. 15 oz. nutuT^gs at 3^d. per oz. and half a stone of Dutch

cofTee at Is lOd. per lb.—Make a copy of the Invoice.

Total amount £3..5..5|.

(8)

1830.

April

May-

July

Sept.

Chester.

BILLS OF BOOK-DEBTS

Mr Charles Cross,

To Samuel Grant and Co., Dr

s. d. £. s. d.

14. Belfast butter, 1 cwt. at 6^ per ft. 'X^.,f
Chcese,7cM?/.3yrj.l2Zi.at56 longcwt^Z.-A' /f^

8. Butter, \ firkin, 2S/6. at b\ per ft. ^^f '- -^^j

17. 5Chesh.chee8e8, 127/A.at 6| " :^'.%';/^'^
4. 2 Stilton ditto.

Cream cheese,

15Zi. at 10^

13/i. at 8^

jC30..1,i6 V"
i)ec. 28. Received the contents, y

Samuel Grant.

(9) Mr. Charles Septimus '.Vigg,

To Isaac Jones, Dr.

Newark.

. 829. *•

Oct. 22. Tares, 39 bushels at 1

.830. Pease, 18 bushels at 30

Feb. 18. Malt, 7 qrs. . at 63

Hops, z cwt. 1 qr at 1

Fob. 20. Oats, 6 qrs. . at 2

Beaps, 17 qrs. . at 37

d.

10
4

S. s. d
per bush ,S, /A C
per qr. S ^ ^

6 per qr. X^ li C
5 per ft. ^^.JjJ ^
41 per bush.^'^^^iV
4 per qr. Ai'tUff t

je84..9..11 7^

1830. Julv 1. Received the above for Isaac Jo?ies

Thomas West, I
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SIMPLE INTEREST.

(lUTORi

SIMPLE INTEREST
Is the promium alloweJ for thp Unr. r
«lunng a giv.„ space of time

" "^ '"^' """ «^ "^'"'-y

receh^f
"-^"' '^ ^'^ '"^"^^ '^^^ ^- -hich Infercsr ie to be

for the uso of every X^OO n? T n^-
''^' ^/""^^O ''« ^e paid

&c.*
^ ''^' ^"surance, Discounting of Bills,

may be found' by iS', ,1,^11 no, ^,
,''%'' *"=' ">" 'f"'«-'

Rule of Three • n,„ S ;
' P""* "'^ •* J""; or by ihe

*e year, a„r30 d^yV.V: -"S^ '" ^"°"' '' """""'^ "

c-s al„„,., charge a„„„^,'t U.e'Att '„'^r,l^
'""'»• «"*

m««^/^^ gives tlie ^V.fer..nW;;;^' ^^"^^/'"^ X the numl,er of
Or. take the parts of a vof,- fi.r f),» ^i

as there are p.L. nitio^H^X^" "^"'"' °"* "^ «* '"--V shii:ir.g,
inus, t(i liiid the iuierest n*' /^in' in r ^

-^««. =5 ^'f "J} ear, 40s. 6<Z. -:- (J
~ «„ n •

If 1 1

—
'

a. ^pZ.pi:^:i^Z\^;:^^^
^,;S;!^^': 'n^ ^ereat for dav.

number (ji days; aiul the nvn,h!r.f v -T \Ty"'S ti'« priucipai by th»

I-*,,,
„rd:.dea "/^^l^'^^i'^^::i^,fA^
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ASSISTANT.] SIMPLE INTEREST. 67

(1) What is the interest of £375. for a year, at £5. per

cent, per annum ?*

(2) What is the interest of £945. .10. for a year, at £4. per

cent, per annum ? Ans. £37..! 6. .4^,

(3) What is the interest of £547. .15. at £5. per cent, per

annum, for 3 years? ^
A>is. £82. .3. .3.

(4) What is the inferest of £254. .17. .6. for 5 years, at £4.

per cent, per annum? Any. £50. .19. .6.

(5) What is the amount of £556..13..4. at £5. per cent.

per annum, in 5 years ? Ans. £695.. 16. .8.

Note. Commission and Brokerage (commonly called Brolcage) are

allowances of so much per cent, to ari agent or broker, for buynig or

selling goods, or transacnng business for another.

(6) My corresj) ident informs me that he has. bought goods

to the amount of £754. .16. on my account, what is his com-

mission at £21. per cent. ? Ans. £18..17..4f

.

(7) If I allow mv factor £3 a. per cent, for commission,

what Will he require" on £876. .5. .10 ? Ans. £32..17..2i.

Note. Stock is a general term to designate the Capitcils of our Trad-

ing Companies ; or "to denote Property in the Piiblic Funds ; which
^

means the Money paid by Government for the interest of the National

Debt. The quantity of Stock is a nominal sum, for which the owner

receives a certain rate of interest while he holds the same.

(8) At £1101. per cent, what is the purchase of £2054..! 6.-.

South Sea stock ? Ans. £2265. .8..4.

(9) At £104f . per cent. South Sea annuities, what is the

purchase of £1797. .14.? Ans. £lS7i)..0..11f .

(10) At £963. per cent, what is the purchase of £577.. 19.

Bank annuities? Ans. £559..3..3y.

(11) At £124f. per cent, what is the purchase of £758..

17.. 10. India stock ? Ans. £945. .15. .41.

(12) What sum will purchase £1281. of the 3 per cent.

Consols, at £o9i. per cent. ; inchiJing- the broker's charge of

1, or 2s. Qd. per cent, on thr aount of stock ?
•

^«^. £770..7..11f

Better thus

:

£. £.
5=1 375_
^nA.£i8..15.

Ans. £18.. 15.

Cutting the two figures ii; the above divides the number by 100 : see

iMvision, p. 21
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cent.?*
"'^^ '^ "'^ brokerage nt 4^-. pej

/ir\ .,.,^- ^'^^ •^•^- <"' H-r cent. .l,,v /pin m n?

6,,.^;.?; ;!;';::„;r

;"- -^^ - ^'o^sj^fo/^^^^^i
.,

. (1«) What is the interest of X'W 5 ,
,/•;.' -t'^i-^-'li.

(17) Uhnt IS tho interest oV iTlTQ fl for
^'' ^'®-"-ll-

per cent, per anniini '

J- '^J-o. lor SJ years, at ^5.

(18) What is the amount of X576 2 7 i^rf
'''®-''|-

per cent, per annum ?
^•"0..^..7. in 7^. years, at £U.

(19) AVhat is the interest of £259 13 i'tfln*-'f^-£5. per cent, per annum '

'=''"•5. lor 20 weeks,. al

(20) What is the interest of £2720 1 4". iW'^-'°^-per annum, for 3 years 154 aav« ?
'; ^- '""' <=«"'

(21) Compute t,e mcTes, „?i„ f"''-JV^-^'-'^h
_
H6 days, at'^X-5. per ce„rpe; afnum.'

"" '' ''''• ""' ""

(22) What will a banker chZAlt^"'''' '^^^''
of i;76..10. and another of jTi" ^^ ,''«™"'" »f a bill

May; the former be ominldteJtmfar/r'lv''^? ''" "^
I^; .isco,,nt.n, at X.. per ct.f":ir-^^^„*S«i7//-t

(24) Will. JiZT' II '"" '^™'- P'^f """'"n 't

.nl^ulltr„''^'73T."a'if^";^/;:r;:;:-:- » .- „.,

^/?y. .£540.

«. X.
* 4=1 2575.. 17.,

' 20

G

s. .'Jj03

Ans.
£j..3..0i.

03

19

43
4

As JJ5 100

1|68

: 402.. 10
.£

350 An$.



ASSISTANT.] DISCOUNT. 69

(25) What principal, being put to interest for 7 years at

£5. per cent, per annum, will amount to jC334..16. ?

Ans. i:248.

When the Principal, Rate per cent, and Amount arc given, to

fnid the Time.

RuLK. As the interest ibr 1 year is to 1 year, so is the whole in-

terest to the number of years.

(26) In what time will X'350. amount to JC402..10. at £3.
per cent, per annum ?*

(27) In what time will jC540. amount to je734..8. at £4.
per cent per annuui ? Ans. 9 years.

(28) In what time will X'248. amount to X*334..16. at £5.
per cent, per annum ? Ans. 1 years.

When the Principal , Amount, and Tim-, are given, to Jind tM
Rale per cent.

Rule. As the principal is to the whole inlere .^, so is £100. to ita

interest for the given time. Divide tliat interest by > i.e number of years,

and the quotient will be the rale per cent.

(29) At what rate per cent, will X'3o0. amount to £402. .10.

in 5 years ?t

(30) At what rate per cent, will je248. amount to £33-i..l6.

in 7 years ? Ans. £5. per cent.

(31) At what rate per cent, will .£540. amount to jC734..8.

in 9 years ? A7is. £4. per cent.

1

DISCOUNT
Is the abatenient of so much money, on any sum received be-

fore it is due, as the money received, if put to interest, would
gain at the rate, and in the time given. Thus jClOO. pre . nt

money would discharge a debt of jC105. to be paid a ysar
hence, Discount being made at £5. per cent.

£.
" 350 y

3

' *7r7~-= i^l0..10. the interest fur 1 year.

^402.. 10. — Je350. = X52..10. the whole interest.

As i;i0..10 : 1 year : : X'52..10 : 5 years. Ans.

\ As JC350 : JB52 .10 : : JEIOO : £15=:; the interest of JElOO. for 6
jcUi. Then 15 -4- 5 = JCS the rate per cent.

I
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DIS|gaUNT.
[tutor'b

te^r^'o ifthfil ';i^±rr '°^ ^ ^"?«r- - *<> that ia.-

. ^
AlHo, As that AmoXio^^i^S^oT-'^k, •

Prfisen^ rr^r/A. ^ '° *^"^-' 8° '» the given sum to the

fnJr^ ^^f^
^'^ ^^"^ discount and present worth of JOIRR 'ilor 6 months, at £6 ner rpnt T^or L "•"'"''" oi Xjab..5.

/o\ o , , '
cent, per annum ?*

4:-:^ ^
'^'..xv. uuL y monttis hence, allow no- rli^mnnf «£o. per cent, per annum ? /« r^^.!°

aiscount at

n^ vvK„» i!
.
"'" • ^/'5. JC344..11 6? -li

(3) What IS the discount of £275 10 for 7 m/r,Vk * ?';>=
per cent, per annum ? "i"; %J ^2 ,

'' ^' ^^-
/.«\ i^iri ^ • 1 ^W>y. jt/7..1n 1 T 95
(4) What IS the present worth of £^9'" o i

M-^T*
_^mo„ths. „, X*i, pet\.e„.. per annumf '

'^'- P^^"''''^ '» '

r^\ p^ • , ,
^^-y- •£^514..13..l0i -<5-9 3_o

(5) Ivequired the present worth of £A7'^ k r V^"?"

, (8) What will be the present worth of ^il fo^^n'^^ k?^' .
instalments of four months • Tl ^^ .^ f ^- P^X^^le at 3

allowed for present pa,„,e„t, a"*5. ^r''::::iZZZZ.
"*

^wj. jC10..ll..4f.

6 m.= 4 .£6 ^
100 + 3= 103 = amount of ^CIOO. in 6 months

£• £. £. s.
As 103 : 3 : : 386.. 5 £. s.

3 386..5

103)1158..15( 11..

5

discount.
1133 QT-c n ,—— •^fo..v ^ivavai worth,

20



ASSISTANT.] COiMPOUND INTEREST.
ft

(10) What is the present worth of jC500. at j^

per annum, jCIOO. being to be paid down, and the re

C months ?

71

r cent,

t two
Ans. JC488..7..81.

(11) Bought goods amonntirg to jC109..1G. at 6 months'
credit, or £3^. per cent, discount for prompt payment. How*
much ready money will discharge the account ?* I

Ans. ;£:i05..13..4f "

Note. The Rule to find the pi-esent worth of any sum of money is

precisely identical with that case in Simple Interest in which the
Amount, Time, and Rate per cent, are given to find the PriucipELL
See page 68. •

COMPOUND INTEREST
Is that which arises from both the Principal and Interest:
that is, when the interest of money, having become due, and
not being paid, is added to the Principal, and the subsequent
Interest is computed on the Amount.

Rule. Compute the first year's interest, which add to the piincipal

:

then find the interest of that amount, which add ns before, and so on
for the number of years. Subtract the given sum from the lasi Amount,
aJid the remainder will be the Compound Interest.

(1') What is the compound interest of jCSOO. forborne 3
years,, at £5. per cent, per annum ?t

(2-) What is the amount of £A00. in 3^ years, at £5. per
cent, per annum, compound interest? Aiis. je474..12..6J-.

(3; What will £6.50. amount to in 5 years, at £5. per cent,
per annum, compound interest? Ans. X*829..11..7J-.

(4) What is the amount of £.550..] 0. for 3^ years, at £6
per cent, per annum, compound interest ? Ans. jC675..6..5.

(5) What is the compound interest of je764. for 4 years
and 9 months, at jC6. per cent, per annum ?

Ans. je243..18..8.

* The discount in cases of this sort is so much per cent, on the aum,
Without regard to tune. It is, therefore, computed aa a year'a interett.

+ J. jfSOO sV ^551.. 5
'"

.11..
-#

Jg 625 amount in 1 yr. 578.. 16.. 3'amount in 3
26.. 5

years.
500.. 0.. principal subtract.

55i.. 5 do. in 2 yrs. i:78..16..3 Ans.
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72 EQUATION OF PAYMENTS. [TUTOR'S

(6) What is tho compound interest of jC57. 10. 6 for 'i
yean,. 7 n.onths, and 15 days, at ^5. per cent per anmun ?

ft\ wru • 1.
^'**- -^'18.. 3. .81.\i) wnat IS the compound interest of jC259 10 for 3ye^s, 9 months, and 10 days, at ^4i. per cent, per annum ^

Ans. jC46..19..10^.

EQUATION OF PAYMEiNTS
Is \^hen several sums are due at different times, to find <*

common"^ ^''"'^ '^''' '''^''^'' '^""^^
'

'"^ ^"^ "'^'''^' ^^"« ^« ^^^

Rule. Multiply each term hy its time, and diviJe the 8n> nf th.product, by the whole debt, the quotient'i« accointed the mean time

£.
40 X 3= 120
60 X 5= 300
100X10=1000

2|00)14|20

Ans. TyL months.

(1) A owes B jE:200. whereof
^40. is to be paid at 3 months,
.£60. at 5 months, and jCIOO. at 10
months: at what time may the whole
debt be paid together without pre-
judice to either ?

(2) B owes C .£800. whereof £200. is to be paid at 3months, £100. at 4 months, £300. at 5 months, and £200
at 6 months

;
but they agree that the whole shall be paid alonce; what is the equated time? Ans. 4 months, ISf dans

(3) A debt of £360. was to have been paid as follows •

VIZ.
: £120. at 2 months, £200. at 4 months, and the rest at 5months

;
but the parties have agreed to-have it paid at onemean time

: what is that time ? Ans. 3 months, \U days,

x-.^l
merchant bought goods to the value of £500. to pay

f? ;.o^n ^"? °^ ^ '"°"^^'' '^^^^- ^t ^he end of 6 monfhs,
and £250^ at the end of 12 months; but it was afterwards
agreed to discharge the debt at ode payment : required the

,% u • 1 u , r
^''^- ^ ^"'^^^'•y. 13 dai/s.

a IS ^^ indebted to L a certain sum, which is to be paid
at 6 different payments, that is i at 2 months, i at 3 months,
i at 4 months, i at 5 months, i at 6 months, and the rest at
7 months

;
but they mutually agree that the whole shall be

paid at one equated liine : what is that time ? Ans. 4i montlis.
v-/ " - •.- -...•^. t<^ i^- .^1^0. vvuurooi ^ 15 to De paid at 3

months, i at 6 months, and the rest at 9 months : what is the
•quated time of the whole payment ? Ans. 5^^ months.
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.10. .6. for 5
per annum ?

e'18..3..8|.

'9.10. for 3
per annum ?

i..l9..10j.

s, to find 9

^, this is the

e 8U1 . of thf

le mean time

120
300
000

ij20

7j\ months.

> paid at 3
and £200.
be paid al

8f days.

IS follows

:

he rest at 5
•aid at one
31 dai/s.

100. to pay
6 months,

afterwards

quired the

2 days.

to be paid

3 months,
he rest at

B shall be
i\ montJis.

paid at 3
hat is the

months.

/LfSiaTANT.] BARTKil.

BARTER

78

Is til exchanging of commodities.

'^;le. Compute, by the most exi»eiliti<m8 method, tae value of the
article whose (luiinfity is frivcn ; the!) iiixl w hat (lUiiiility of tlu; other
at the rate proposed, may ho had lor the same money.

Note. Sometimes one ti'adesinan, in barferiiiir, advances his goods
above the rejidy money price. Jii this cii.«o, it will bo necessary to pro-
portionate the other's bailering price to his retwiy money price, by the
Rule of Three.

(1) What quantity of chocolate al As. per lb. must be ex-
changed for 2 ca-t. of tea, at 9.v. per lb. ?*

(2) A and H. barlor: A has 20 ru-f. of prunes, at id. per
fb. ready money, but in barter will have [xl. per lb., and B
lias hops worth 32.S. per ctrf. re;idy money : what ougiii 13

to charge his hops, and what quantity must he give for the

20 cu-t. of prunes .'f

C^) How much tea at Os. per lb. can I have in baritr lor

4 .wt. 2 qrs. of chocolate, at 4s. per lb. 1 Ans. V, cwt.

(4) A exchanges with B 23J- cwt. of chcewe, worth 52s Gd.

per act., for 8 pi(!ces of cloth contiiiniug 2 18 yards, at 4*. 4c?.

per yard ; the difiercnce to be paid in money. Who receives
the balance, and how nmeh ? Ans. A receives X'7..19..1.

(5) How much ginger at lo-jf/. per lb. must be exchanged
for 31 lb. of pepper, at V^d. per lb. ? Ans. 3 lb. 1 af oz.

(6) How many dozen of candies, nt 5s. 2d. per dozen,
must be bartered for 3 cict. 2 qrs. 10 lb. ol' tallow, at 37.s. Ad.
per cwt. ? Ans. 26 dozen, 3ff Ih,

(7) A exchanges with B G08 yards of cloth, worth 14.s. per

* 224 X 9 = 20165. the value of the tea.

As is. : Mb. : : 2016a-. : 50 i lb. of chocolate. Ans.

t As id. : 5d. : : 32s. : 40s. the price per cici. to ho charged
for the hops.

20 cwt. = 2240 lb.

-W^'.

Xb 405. : I cwf.

12

11200^. the value of the prunes.

: U200d. :

'

480
23eivt. 1 qr. ^%lb. An.

W*^

I

D



74 PROFIT AND LOSS.

1

1

[tutor'!

cast' ^Vtr'- T- ^'^ '*; "^ ^^^^' ^^^' ^"d •^125..12. incash W ha wns the wax charge,! per act. ? Ans. ^3..10
(8) A barters with li 320 (U.zen of candles at 49 6J nprdozen, (or cotton at 8./. per lb. uzkI XaO. in cash Wh.twLthe quantity of cotton ? ?„v , V .», i/o\ ir 1

vi/j.s. 11 cMi^, 1 or(J) H.m n.nch cotton, at U. 2d. per /i. must be oiven for111 lb. of tobacco, ar Gd. per lb. ?
. ^,,. 1^/"^^'

PliOl'lT AND LOSS
Is a Rule by which we discover the gain or loss in the" bi,vm^ and selhn„. of goods; and which enables us to alst thJprices of articles, so as to gain or lose so much per cent &c1 1^0 questions are solved by the Rule of Thref, or Practic^'

The prime cost, inean.s fl,o purcliase money: therefuro
The piiiuf cost I

^'"^ '''« ^'"''. or )

I )ni,iu,s ilu! )..,.s,s, 5
' '^""^ *"e selling pnce.

The selling price mrm/s } ^\''^ piinie cost eqim/ the gain,

llie SL.l.,.- price /,/,,.., the loss cquaf the prin.e cost.

- 7j- .

^"^"-""^, vNiicu xni. per cent, uie L'ained f^on ;„ <.u_

.nSt|^-t:iS',^y;;n;;. ;- ;-'
J^;^

-^^^'.. .'-^^^ cf an integer or

pJ^:^
""'''"' ''''' ^'^*^"

=
^'^^ ^-" - ^-^ = = -£100.

: the ,ain or ^„

^e^:::ftcf;;;;' i;::^E^;;j:r
'^'^'•^' -'^'' ^ i-posed ^«.. or/.,.

Afl £100. :

5 JIZ/''? ^^1^,.^-^,"'
J

: = the^rme cosi : the «eW«^
case .i. Given, l]i,> scmn^- prur of an integer or qn.intitv and flin »«.«or I0.SS per crnf.. to find the prime cost

4"'i»t"y, and the gain
As £100 plus the^r^iH > „,
or, £100, minus tijo loss ]

' •^^^^-
' ' ^^'^ selling pHre : the prime cott.

MMHliHMIIIWii
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^125.. 12. in
ts. juS.AO.
4.?. 6(/. per
AVhat was

cwt. 1 qr.

»e given for

s. 48f lb.

ASSISTANT.] rnoFir and loss. n

in the biijr-

) adjust the
•cent., &c.
•r Practiced

ic6^

a integer or

gain or lost

gain or lost

the selling

nd the gain

prime cost,

n per cent,

piice : tha
n per cent.

per cent.

e propoted

umed that
ly cmipn*.

(1) If 1 yard of cloth cost lis. and is sold for 12*. 6rf.

what is the gain por cent. I*

(2) ir GO ells of HoUand cost jC18. what must 1 ell be sold

for to gain X'S. per cent. ?t

(3) If i Ih. of tobacco cost 16(/. and be sold for 20d. what

is the gain per cent. ? Ans. £25.

(4) if a parcel of cloth be sold for £560. gaining i?12. per

cent, what is the prime cost? Ans. jCSOO.

(5) If a yard of cloth bo bought for 13*. 4d. and sold again

for lG,v. what is the gain per cent. ? Ans. jC20.

(6) If 112 lb. of iron cost 27s. 6d. what must 1 cwt. be sold

for to gain jC15. per cent. 1 Ans. JC1..11..7^.

(7) If 375 yards of cloth be sold for je490. at £20. per

cent, profit, what did it cost per yard ? Ans. jC1..1..9i i^i.

(8) Sold 1 ctot. of hops for £6.. 15. at the rate of £25. per

cent, profit. What would have been the gain per cent, if

they had been sold for £8. per cwt. ? A71S. £48..2..11| ^
(9) If 90 ells of cambric cost £G0. how must I sell it per

yard to gain £18. per cent. ? Ans. I2s. l-^Wd.

(10) A plumber sold 10 fothers of lead for £204. .15. and

gained after the rate of £12. .10. per cent. What did it cost

him per ctct.? A71S. 18s. 8d.

(11) What was the profit on 436 yards of cloth, bought at

8*. 6d. and sold at 10.? id. per yard ? Ans. £39.. 19. .4.

(12) Bought 14 tons of steel at £69. per ton, which w.is

retailed at 6d. per lb. What was the loss sustained ?

A71S. £182.

(13) Bought 124 yards of linen for £32. How should the.

same be retailed per yard to gain £15. per cent. ?

A71S. 5s. lltV?^-

(14) Bought 249 yards of cloth at 3^. 4d. per yard, and
retailed the same at 45". 2d. per j-ard. What was the whole
gain, and how much per cent. ?|

Ans. £10. .7. .6. profit, and £25. per cent.

cost

•As Us.

siiep. 23

cost

t As £100

gam
: \s. M.

3 sixp,

s. vrice

: £108

cost

£100
100X3

22
--£l3..l2..Sl\{.Ans,

cost 1l\Q\y\Q

£18 :-^^^=£l9..8..9i jV^ •eUing

price. And £l9..8..9|-^60-65. 5|</. the price per ell.

X For the solving of this question, see Cases I and 3.



70 PELLOW«HIP.
•"BTOR'i

FELLOWSHIP, OR PARTNKHSniP
Is a rule hy wl.ic-h any nmnl.er or qn.n.itv may ho divided

- r..,,o..,.v.. slKuvs or «:.in or loss ..f ,|,1, .ovn ,1 pt nm
'" =i. cmnpany, ,„ proportion to tlu-ir rosp.rtivo sliarerof thec'apnal ompI<,y,.d us . joint stock : also in tl.o divi on of com!n.on lands, u„,l o.hor cases of a sin.iiar kir.d.

FKLI.OWSIIIP WITHOUT TIME.

^^^l^^tl!:'\:lt.^^^^^^ -^-- - ^- each

or I.r;r-
'^^^ "•"" "^ '^•^ ^^""-'---^ -'" ^^^ -n'^J to tl,e whole gain

(1) A and B join in trade. A puts into stock j:20. and B^40
;
they gain X'oO. What is the share of each '*

n,yr /'.n
'"'^' ^J""'^'l "' tr^^lc; A put in X'20 ; B iTSO

pa t of the .am '. An.. Jl ^40. B mo. C X80.
(3) four persons, B, C, 1), and E formed a joint stock- R

Ti^':
^ ?'^^^ f ^'^,' '^ ^'^ '^

;
--J 1^ ^131)'; they^dieiX-U8. Ivequired each person's share of the gain

^^^v. y; X-y5..19..C| V'Ji^. C X"]32..3..9 J-2-

^7o0
,
E s X4b0

; and F's X500
; and at the end of 12 months

"^^t^r' ^^^i„ ^^-.!-^^ -:« I--eular sh^of the gain ? Ans. D X300. i? XI 84. and F X200.

tn W ^, S '"''I"
'' ii,'J^l^ted to B X275..14

; to C X304..7;

ll^Jf ' r^ /° ^ -^^^^-^
'
^"^ "P«" i"« decease hisestate IS found to be worth hut X675..15. How must it bedivided among his creditors ?

>1;/^.£'^.V/«reX222..15..2-6584. C'.X245..18. U-15750
/)V X122..ir,..2-^-12227. «;«Zi.". X84..5..5-^l 5620

«ll I a'^'u P^'^"t? ^''^'^^ together with a joint capital: of^hich A has X, B I, C I, and D -V, and at the end of 6

As 60 : 50

* 20+40=60
5 L'O : £16.. 13.. 4=.A's shared

33.. 6.. 8—B's share.

bn . 0.. Pi-oof.

} 10



FELLOW»HIP. nASSISTANT.]

months they gain jCIOO. What is each person's share of the

gain? Ans. A X':}r)..1..9— 12. li X-^O.-O-.n'— 0.

C X'21.. 1.01—30. r//er/ /> X'17..10.. 10^—6.

(7) Two persons joiiunl in \hv. piirrha.so ol" an estate yield-

ing X'l700. [)cr aniuiMi, lor X'27200, whereof D paid X' 1 5000.

and E the rest: some timn alter, they sold it (or 24 years

purchase. What was each p(!ison's sharo ?*

Ans. I) X22rj00. E XI 8300.

(8) D, E, and F, form a joint capital of XGH. 'i'heir re-

spective shares are in proportion to ouch other as 4, 0, and 8 •

and the gain is o(iual to D's stock. Required each person's

stock and gain.

Ans. ITs stock X143..15..6§ gam, £'M..\0..0^\.

E's . . . 21.5. .13. .4 . . . 47..18..6^iV.

F's . . . 287..11..1tf . . . C3..18..0^\.

(9) D, E,and F, joined in p:irinership ; the amount of their

stock was XlOO; D'.s gain was X3 ; E's X'5 ; and F's X8;

what was each man's stock 1

Ans. D's stock X18..15. E's X31..5. and Fs £50.

tr.LLOWSHIP WITH TIMK.

Rule. As tlin .smii of the products of each person's money and time

is to the whole f,'aiii or loan; so is ejich Jndivuluul product to the cor-

responding guiu or loss.

(1) D and E enter into partnership; D puts in X40. for

three months, and E X7r). for lour months, and they gain

£70. What is each man's share of the gain ?t

(2) Three tradesmen joined in company, D put into the

joint stock X19.^)..14. for three months; E X169..18..3. for 5

months; and F X59..14..10. for 11 months: they gained

£364. .18. What is each man's share of thn gain ?

Ans. irs X102..6..4—5008. E's XI 48..1..U—482802.
and Ps XI 1 4. ^ 0..61— 1 4707.

(3) Three merchants join in compaiiy for 18 months: D
puts in X500. and at 5 months' end takes out X200. at 10

*.Tlie Side of a property for so many ycfirs' purchase, is uuderstood

tolige, for so much present money as the annual rent or value X that

Oi^lbQT of yeais.

7-5X4=300 '
' 'V' "\ 300 : 50=:E's share.

g|

420 70 Proof.



78
ALLIOATIOX.

[tutor's

Z inn pP"'' '" ^^^^- ""^ "^ ^^'^ ''"^ «^ 14 months take,out £130
;
E puts ,n £ 100. and at the vud oi 3 months i^^TOmore, at 9 months ho takes out £'110 lu.t , tH rinn .th. end of 1, months, an.l withdraii^XO^ U. oit^o?'!^

« the end ol 11 ,„onlhs puts m XT)00. I,„t takes (,ut that i'>

'

v^hil ?hPv' ""V''
'"''^ '' f"''''^ "'^ ^"""""^ i" c^-^'non, fo:

Ivs E2^ r 'V^7
-^^«- '0..r.: J) p.s m 2:) oxen 27

i,^! \ ''''" "^^ ''''>''
'

-'"^ i' 1^ ox^" 23 dayc What18 each man to pay of the said rent ?
^

^... Z> X13 3..1|-02.1 i^ X15..I1..5-1688. and

) I

ALLIGATION

pound formed by mixing ingre.lients of various vriL Zhe quantities of the various articles which wU foma ^ix

dispel :asr"^ ''-' '' --^- -'- '^ -^^ ^our"

Case 1. Alligation Medial. The various nmnf;t;«cand prices being given, to find the .nean pnc7oTLZ"Xe

i^^aJXt.'^llr^^l^J^JV-' -^ divide the .. of

7 £/ t IT^'
""^'^^ '^ 'f ^^ ^"^^'*' ^^ 56^- per c«.^ with

Ir 1 f\
"^^^

''f
^"'^ ^ ^"•'- '^^ 37^- per ci.^. What isthe value of 1 cwt. of this mixture ? ^^„,. X2..4 S

wi hU '''n
""' ''''''.^' ^^ ^'""""^ °^ ^^"^ry' ^t 8^. per gallonwith 20 gallons, at 7.. Ad. per gallon; 10 gallons of sWry

Example.
* A farmer mixed 20 bushels of

wheat at 5«. per bushel, ami 36

•!u A i 7^' ^t 3*- P*''' ''Jiishel,
".•<! tu btiBjicis OI bailey, at 2s
per bushel. V\ hat is the worth of
B bushel of this mixture ?

*• s.

20 X 5 = 100
36 X 3 = 108

40X2= 80

£6 96)"288(3«.



xaSlSTANT.] ALLIGATION. T«

Bf 5*. 8a'. por gallon ; and 24 gallons of wliite wine, at As

pel gallon. What in tlie worth of a gallon of this mixture t

^ tX:* Ans. G.v. 21 ^§rf.

j^3) A rnalstcr mixes 30»,uarters of hrown malt, at 28*. per

quarter, with 46 quarters of pale, *t IJO.v. per quarter, and 24

quarters of 1 ijili dried ditto, at 25s. per quirter. What is one

quarter of the mixture wortl: ? * An,\. .C1..8..2} j%d.

(4) A vintner n ixes 20 quarts of po-t, at 5*. 4d. per quart,

with 12 quarts of white wine, u. 5.v. per quart, 30 quarts of

Lishon, at 6.V. per quart, and 20 (piarts of mountain, at As. 6d.

per quart. What is a quart of this mixturr worth ?
*^

Ans. 5s. 3f ^J.

(5) A refiner melts 12 Ih. of silver bullion, of 6 oz. fine,

with 8 lb. of 7 oz. fine, and 10 lb. of 8 oz. fine; required

the fineness of 1 U>. of that mixture.

Ans. G 05. 18 diet. 10 gr.

Case 2. Ai.lioation Alternate. The various prices

being given, to find tlie quantities which may be mixed, to

bear a certain average price.

Eur.E. Aniinge the given pnces in one column, with the proposed

average price on the left.

Link each kits than the average w . one greater.

Place against each term the tlitference between that with which it

Is linked and tli(> mean: and the respective differences will be th«

([uantities required.

Note. Quostif" 3 in this ml-? admit of a great vai-iety of answers,

nccording to the manner of linkhtg them . also by taking otlier num-

bers proportional to the uniswers found.

(1) A vintner would mix. four sorts of wine together, of 18r/.

^Od. 24(/. and 28fi. per quart, what quantity of each sort must

be take to eell the mix'urc at 22J. per quart ?*

(2) A grocer would mix sugar at Ad. Qd. and 10J. per lb

82,

18-

,20-

24-

68-

Annw^er.

2 of \M.
(i of 20.f.

4 of :Ad.

2 of 28<Z.

Proof.
: mil.

120
: 96
: 56

1r\
o-

'-24-

28-

Or thus : Proof.

G of 18</. = lOQd.

2 of 20^. = 40

2 of 24(1. = 48

4 of 28c/. =_112_

14)308
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rose a mixture worth 10s per lb ^ * ^'' ^*- ^^^^ *^'"-

^..1 M. at m. 2 M. ., 14.. \ub. at 9s. and 4 lb a* 8s
(^) A fanner would min as much barlev at qt fi/bushe

, rve at 4? nr.,- j.., i i
'", ^^^ "^r'e/, at d.?. 6rf. pel

each sort ? a"VT) f f f-'j^'"''"''-
"ow much of

U M. per « s„ :LT'^,'l
""' "*","" "' 2*- 1* 6d., and

Then .s^'hl:^ ^"''"''' ^"'^
PJ'-^^^ t^e flifTerences as before

to eadl'i:!;^,^^ !;::;-/^f-^e f
th.t whos. .ua^IStrS given, i,

quantity.
"'''

'

'" '" t'^^' S'^'^'Ji quantity to each required

(i/ A tobacconist intends to miv 9n 7A «r u . ,_ .

per ^^.. with others at ifi./ fii ^oo / ^ ^^''acco at 15rf.

pounds of eac sor? „ us h. ll "^ ^^\ ^'^ ^^^ "^^ "^^"^

mixture worUi i ^^i:
J^^-^^""

'" '"^^^ °"^ P°""d of tho

rJlfoo'ra'sf'^^^^ '^^^ ^^- -^ ^^ 1- 6.-. per /*.

^
(^\ A f;^^" "^^/• ^^ ^'^^ «^ 2.9. anJ 10 /i. at Is. 6d

^8 U od. r" ^^"l'^^
"!'^10 gallons of French brandy, at

lor 32.. per I' iff" ^ '?' '"?
il'"''

^^" ^"'^^ '^ '^^^'^ ^'

mixed withoo^r V^ *'"f ^/ ^^.v. 10.. and 6.. must be

P • ^?iJ. 10 /A. at 6s. 1- M. a< lOs. 20 /i. a^ 12j.

I

*L5-
16-

17
18 1

33

1

A?uwn: Proof.
'^0 /A. at 1.-,,?. =: 300,/ As .5

4 lb. at IfW. = (54,/

4 M. at 18(^. z^ jn^
_8 /A. at 22d. = I76fl(.'

1

1
o

/i. lb.

:20: 4

As 5 : 2 : : 20 : 8



ASSISTANT.] COMPARISON OF WEIGHTS AND MEASURES. 81

Case 4. Alligation Total. This is also similar to Case

2, except, that the whole quantity of the compound is limited. ••

Rule. Link the prices, and pl;ice the dilTercnces as Ijefore-

Then, Ab the sum of the ditr.Tet.ces is to Ci.rh particular ditierence

5

to is the quantity given to each recpurcMl quantity.

(1) A grocer has four sorts of sugar at \2d. \0d. Qd. and

Ad. per lb. and would make a composition of 144 Ih. worth

8d. per lb. What quantity of each sort must he take ?*

(2) A grocer having 4 sorts of tea at 5^. Qs. 8*. and 9*.

per Ih. would have a composition of 87 lb. worth 7.9. per Ih.

What quantity must there be of each sort?

Ans. 141 Ih. of 5s. 29 lb. of 6s. 29 lb. of 8s. and 14^ lb. of 9s.

(3) A vintner having 4 sorts of wine, viz. white wine at

16*. per crallon, Flemish at 24^. per gallon, Malaga at 32*.

per aallon, and Canary at 40^-. per gallon ;
would make a

mixture of 60 gallons worth 20*. per gallon. What quan-

tity of each sort must he take 1
r *r i

Ans. 45 gallons of white wine, 5 of Flemish, 5 of MalagOy

and 5 of Canary.

(4) A jeweller would melt together four sorts of gold, of

24, 22, 20, and 15 carats fine, so as to produce a compound

of '42 oz. of 17 carats fine. How much must he take of

each sort? Ans. 4 02. o/"24, 4 oz. of 22, 4 oz. of 20, and 30

oz. of 15 carats fine.

COMPARISON OF WEIGHTS AND MEASURES.

This is merely an applicati>,n of the Rule of Proportion.

(1) If 50 Dutch pence be worth 65 French pence, how

many Dutch pence are equal to 350 French pence ?t

(2) If 12 yards at London make 8 ells at Paris, how many

ells at Paris will make 64 yards at London ? Ans. 42|

12
10—1

* 6 1

4

Answer. Proof.

4 48 at I2d. = 576 Ar

2 24 at 10^. = 240 As

2 /24 at (id. = 144

4 4R at 4rf. c= 192

12

12

Sum 12 144

t A«65
Q^, W 13

50
10 350

« 144) 1152 (8i.

i.;3

Ah$

lb. lb.

: i44 : 43

: 144 : U

./
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mm} Ih ^?J^ f ^"""n? "'^^^ 2® ^*- ^t Amsterdam, howmany lb. at London will bo equal to 350 lb. at Amsterd^mr

(4) If 95 :A. Flemish „mke 100 //. English hmv manW;^Enghsh are equal, to 275 lb. Finnish ? ^^289^

I

PERMUTATION
Is the changing or varying of the order of things.

Tofind the nu.rberofckanges that .ray be r^de in the positionoj any gwcn number of things.

Rule Multiply the nunibei-s 1 o ? ^ e

^ (1) How many changes may be rune- unnn 19 K«nm wkt time would they be rung, at the? lUc of 10 ^ '"^

in a minute, and recknnino- th^ ' ^^ changes

6 hours?
reckoning the year to contain 365 days,

lX2X3X4X5X6X7X8X9xl0XllX12~47qooif5nn

whora1,e lodged '^l, Xo hi' „£,*;)'';
7'\">%P--n wi,h

during so Io„| a'.im^ a h c„u d 'pt "a
"?"'

r''>''="8u.g of 6 persons besides himself "^Hifft.,
""'^ *™"'"^'-

day a. dinner. How lo.^Z tu;ZCsZ'\ '"'''

Ans. 5040 days.

VULGAil FR/iCTIO^S.
V

JDEFINITIONS.

«.e *.„,, ^i.h"a'Le\t:e:,Xr'
'^^^

" »« -»e<^

t^sommawr. The Denominator saoivs in'o 'iuw

UK"
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many equal parts unUy is divided ; and the Numerator is the

number of those equal parts siorufied by the traction.

3 Every Fra.-.tiou may be understood to represent Division;

the Numerator being the divuhml, and the Dene ^imitor thft

divisor.]

Fractions are distinguished as follows:

4. A Simple Fraction consists of one numerator and one

denominator: as f, f|, <fec.

5. A Compound Fraction, or fraction of a fraction, con-

sists of two or more fractions connected by the word of: as

1 of ^ of J'-, &c. This properly denotes the product of the

several fractions,

6. A Proper Fraction is one which has the num- rator

less than the denominator : as i,
f , f , -}\, &c.:{:

7. An Improper Fraction is one which has the numera-

tor either equal to, or greater than the denominator
:
as a,

f

,

I, H. ^^t
8. A Mixed Number is composed of a whole number and

a fraction, as If, 17|, 8^i, &c.

9. A Complex Fraction has a fractional numerator or

denominator : but this denotes Division of Fraction:.. Taus,

J:, two-thirds divided by five-sixths, .1, eight divided hy one

n
and two-thirds.

*

the

^ In the fraction five-la-clfths (fV,) the Denonnnator 13 shows that

me. unit or. whole 'quantif!/' is purposed to he di^^ii.ed into 13 equal

parts • so that if it he one shilling, each part will be one-twe tth of

\s. or one penny. The Nu,nera/or shows '.at 5 is the ninnbev of

niose twelfth parts inten<!-3(l to Ue taken : so f, of a shilling are the

same as 5 pence ;
,A, of a foot, tht= same as 5 inches.

t The fraction ,V signifies not only fV oi a unm out 5 unitb dl\:d-

ed into 12 parts, of a twelfth part of five : -^d it is obvious that Jiee

twelfth parts of one shilling (or iiv- ne,..e) is the same as '
'.

twelfth part oi^ fire shillinjr.. This . :e of eonsi.icnnn: Fractions

fenovcs many of the stncl-nt'.'j, dift.c-uUies.

t A proper frar^lnn is always less Ihnn umft/ : thus } PVinl.i one,

fourth and f.V vanl.-i onr-luwiflh of hoin.fi eeua. to I. But an /m-

proper fracii'Mi ir r.iual to unity ^^\^^i^ >i.*i tinv.: are equal, an*

ereafer'than unity when the numerator is -.u
r«f''^- ,, _ ^



84
VULGAR FRACTIONS.

[tutor'*

number by which ihpv nv„ i .if' j- ,
," " '^ ''"' grcatmt

REDUCTION

^u^^^^^hle !;^^§^ ^-^-^I nu.be. o.

/^«.er teiTMs. Treat the .evi SJioa ^i .i swV ^•^J^"^'^^^"^ fra^^tion i„
the oporat,on rill the lowest ^.r^^^te obtJ„cT* *

'"^"'"'''
^"I'^^^"^^

tm nothing re/nains. TV^LrliW wili t' tf"^^"^^^'
^"^ «° °«

»«ea,mr. • by which divide both terms nfT}.ir
.•'''' Srea^e*^ common

wUI be the /o,re5Z terms.
"^ *^^ fraction, and the quotienta

(1 Jj-^^^u-e^^-v to its lowest terms.

)V. i:*^ fM to its lowest terms.
(3) K i^i to the least terms.

(ll ?uu -
^^ '^ *h^ '^^«t terms.

{5 Abbreviate
|.

fi ns much as possible
(6) Reduce if-i| to its lowest terms

Ans. y^.
Ans. ^j.
Ans. ^.

Ans. If
Ans. |.

Ans. 4,

Bervation. will be found exceedingfyTJSl.
""^ "' "^^ ^°"°^'«S °^

An e»ew number is divisible by°2.
A number is divisible bv 4 wh.^i, ft,« ^ i .

0, when ,hc /,„„.„.., ,„:j: ,4,,t:it dSt t's'
"^ '° ^ •""*
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(7) Reduce i^rVi^Vo to the lowest terms. Ans. \

(8) What are the lowest terms of fi°| ? Ans. ^.

Case 2. To reduce an improper fraction to its equivalent

number.

Rule. Divide the upper teiin by the lower.

This is evident from Definition 3.

(1) Reduce ^^ to a mixed mimber. '^"=^18^. Ans.

(2) Reduce ^-P to its equivalent number. Ans. 13j.

^3) Reduce ^^5 to its equivalent number. Ans. 27f.

(4) Reduce '§45 to its equivalent number. Ans. 56fj.

(5) Reduce ^lia to its eauivalent number. Ans. 183f

.

(6) Reduce ^\\^ to its equivalent number. Ans. 71 1|.

Case 3. To reduce a mixed number to an improper fraction.*

Rule. Multiply the whole number by the denominator of the frac-

tion, and to the product add the numerator for the numerator required,

which place over the denominator.

Note. Any whole number may be expressed in a fractional form

by putting 1 for the denominator : thus 11 = y.

(1) Reduce 18^ to the form of a fraction.!

A number is a multiple of 11, when the sum of the Ist, 3d, 5th, &c.,

digits = that of the 2d, 4th, 6th, &c., digits, {ifter retrenching the elevens

contained in each.

A multiple of both 2 and 3 Ib, of course, a multiple of 6 ; and a mul-

tiple of 3 and 4 may be divided by 12.

All prime numbers, excep^ 2 and 5, have 1, 3, 7, or 9, m the units'

place ; all others ai-e composite.

Examples.

Now, because we cannot easily

--10 -r9
1 260 126 14 — 7

discover a common measure, pro-

ceed thus :-

(1) Reduce ||fS to the least

terms possible.

2
Alls.

(2) Reduce |fMl *o ^^'^ lowest

terms.
-^5 H-3 -Ml
13640 2508 836 _ 76

greatest com. meas. 19)57(3
57

76)133(1 then 19)76 ^

76 ,«xT^ = T-

67)76(1
57

19)133
Ans.

* This is the converse of Case 2.

' *



h

If

86 VULGAR FRACTIONS.

(2) Reduce SG.iji to

(3) Reduce ISs}, to

an improper fraction.

[tutor'

Ans. 'Sis.

f to an iinf)r(»por fraction. Ans. =5
2 2

/ .V ,, ,
- ' ,'. -J.V.I n,i,;uui

(4) Koduce 13} to ii.s eqnivalr„t Oaction.
(5) Reduce 27^- to ii. (-(juivuleut fraction

(6) Reduce 5M,i to a fractioiia! form.

r
AflS. '1.9.

A71S. 3.<S.

hmmg a certain proposed numerator or Jmominalor.

/ON 13 1

^^=> - • ^ • . 1-i . Id. Ans. 13

™iralf.:f!:,rL,i ^r ''"""" "'
'"-- ^^""= >»'"•' «""-'"

^72.y. L

case 5. r. reduce complex and compound fractions to c. simvle
jonn. '

terms of a courp^nud f,.'' ,, ( '
"''1 '"'^^ ^'^ oonsulcred as the

with the .„V„. of .urdtinlication nt > sj.tc • vi""7l"!'."''"'''''
^"•^"^^'

lower terms th.-.t are rowuu'nsnrallo^nl^^^^^^^^
"'^ 'j'^ "''J'"' «»«

placing their quotients X.ve a beW H " '^'^
''-"^V

^^=^^^' ""^
Bame w'th the quotients Im, ? e nrnr . f'JI

''^^'^^'^tively. Do the
will give the .i^/.yv^:;> •;; ;;rc::insi'"

""^"^^"•^^ "'-^-

* That ;-,, having a common divisor.
f This rule is of the higkct importance as tending to c.pcdUe the ba-
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Reduce

REDUCTION. 87

(1)
36|

48

23^

to a simple fraction.

(2) Reduce —J- to a simple fraction.

38

(3^ Reduce _— to a simple fraction.
' G5i

(4") Reduce - to a simple fraction.

(5) Reduce | of f of f to a single fraction. Ans. J.

(6) Reduce ^ of \ of -J^ to a simple fraction. Ans. -j^^.

Ans. 4f •

Ans. -rVV-

Ans. ^.

Ans. ^.

•inees of computation, l)y ahhrcviciting to the utmost all fractional eX'

pressiont;, as we proceed.

Examples.

7'-

(1) Reduce the complex fraction -^ to a simple form.

8^

2 3

7i

8f
1 7

(2) Reduce y'u
of § of I of -{\ to a simple fraction

3 111
x' ^ X ^ X $A of I of 1 of A =

10 X 3 X ^ xi^
2 14 2

= -f^. ^nJ.

(3) Reduce the annexed fractional expression to its proper quan-

Ky.

1 7

11 11^ ^1

1 xn $ ^0 1 0$ ^.

3:0X140^X1X^^X^^X0^X13X^0^ _77 _
*•

^'ll X 10$Xl$Xl$Xl4/fX$^0Xl0 X U~ 32 " »^

1 1 ^ 1^1 ^0 $ 8 '

1 1 $ 4 1

•=,^..8|;?. = i:2..8..1i. Ans. 1
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(7) Reduce ,4oLi?l_of-?28

HH 38?.
to a simple fraction.

5

(8) Roducc
J of „.,. 'of n

J .0 a single fr.rU,^''A^t
(9) Reduce ,% „r 371 of 5 ,0 its equivdenl „„Xr.'^'

(10) Reduce Ji of a
-J. „f i ,„ ,, enuivalentl'lher''^'

' Alls,
7f.

Case 6. '/b reduce a fractional quantity of a rriven denominnUon to an cq.n.alent fract.on\f anoWcr de'^ZmVZT

tiofto'hfr;?^U;t rS^^lZ
--^^^ -^-e the greater denomh.a

.•«a<or by those numbln-s nml to ri f "T*'' '""^^'P'^ ^'^« '^''«'"«

i.«mera<or: the comnon n',] ,

^

'^^^"ce to a /c.,9 name, multiply the
forn,. will i,e'u^i:;s'rL;;;;;;r

''""'' "'^" '•^'^"'^^^ ^" '^ -"pi«

J2I R^!""^ !
;"^ ^ f"">^ '° ^^^ ^'^^^'«" «f a pound.*

(2 Reduce ^r/ to the fraction of a crown. Ans -i rr
3 Reduce 1 dwts. to the fraction of a fb. troy. An/ "

1 M
(4) Reduce

4 /6. avon-dupoi« to the fraction of a ct-.^^"

7 Reduce T^^'^^
'^'"

^'''T''
"^ " P^"">'- ^^-- f^-

(*) Reduce H. ct. to the fraction of a 15. ^2.'/T/;
Case 7. To Jind theproper value of a fractional quantity,

'

possiFS eSuingt reU"ders"°"""'''^'
abbreviating as mucfa aS

of c"m'po'nd"D7v\S.
'"" ''^'"'*'^" ''^' «^^^ ^^^ ^ase is precisely that

(1) Reduce I of a pound sterling to its proper valucj

• U =
"•^niVff- Ans.8X12X20 "^TDTir

<20X1

1920

3X20

f ;£r-^-'^^2^X'2 7X12 .

I :£r| = -;^^— = 3X5 = 15*. ^n*.

iMl



AaSISTANT.] REDUCTION.

(2) Reduce f a\ to its proper value. Ans. 4iJ. 3^ qrs.

(3) Heduco \ of a /6. avoirdupois to its proper value.

Ans. 9 oz. 24 dr.

(4) Reduce | cwt. to its proper value. Ans\ '6 qrs. 3J lb.

(5) Reduce ^ of a lb. troy to its proper value.

y ^;ji\ 7 oz. 4 (/u)/i.

(C) Reduce 1* of an ell English to its proper value.

Ans. 2 (jTS. 3^ nflt7.9.

(7) What is the value of £^1 ? Ans. lO^v/lOj a

(8) Reduce ^§f ol a mile to its proper value.

Ans. 6 fur. 105 yrf*.

(9) Reduce |2 of an acre to its proper vaks.

Ans. \ o. 2 r. 3 J
per.

(10) Find the value of if tai cii7. ^/j>v. 1 r/r. 22 lb. a^.

Case 8. To reduce any given quantity to the fraction of «

gi'eatcr denomination.

Rule. Rodiico the given quantity (if conipouml) to the lowest de-

aomination nieuti()ne<I, that it iimy aBnuine a simple, form : then multiply

the denominator, aa in Case (i.

(1) Reduce 15*. to^he fraction of a pound sterling.

15s. = £^i = £^. Ans.

(2) Reduce 4d. 3} qrs. to the fraction of a shilling. Ans. |

(3) Reduce 9 oz. 2^ dr, to the fraction of a Ih. avoirdupois

Ans. I lb.

(4) Reduce 3 qrs. 3^ lb. to the fraction of a cwt.

Ans. ^ ciot.

(5) Reduce 7 oz. 4 diets, to the fraction of a lb. troy.

A)is. I lb.

(6) Reduce 2 qrs. 3^ nails to the fraction of an English

ell. Ans. I ell.

(7) Reduce 14^. 6J-fZ. -^j- tj the fraction of a £.
Ans. jC/y.

(8) Reduce 4c/. 1|^ qrs. to the fraction of a crown.

Ans. -?-9- or

(9) What fraction of an acre are 3 roods, 32 jierches ?

Ans. J-£ a.

(10) What part of a shilling are | of 2(/. tI^ia". ^.y

CdSG 9. To ^ntZ //ie least common multiple of two or more
numbers.

]luz.B« AiTange the given numbers in a line, (omitting any one that
is a, factor of one of the others,) and divide any two or more of them by
a common divisor, placing the quotients and undivided numberg b«low |
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t!^;;;r-
'"—- iivi„,„r;,;;;r,.;, I'u,'^-;;;;';^-;;;;;!"'

(3):i.d.he,oas.,„„„ber,livi»iMoby3,,,,,,«,,_,„j3

A/is. 27720.
Case 10. To rpdnm f.- . r

nominator. (),.,
'
'""' •'" ""' <i'-iioiuuii,t(.iy ll,r u t:ir i; .n ui!

Jn^f tt w\:;;;;;;;r:;;::s:r'''S;s '^i^'^t'---^-- which

the required ilumcMators.
'^""^''^'^^^ V t'^e respective numerato, fti

(1) Reduce
f and 4 to a connnon denominator.f

(2) Reduce 1, |, and
f, to a con.mon denominator.

(3) Reduce 1, A _« nn,l o .,.
ut' a' «.<?''« f.^ 8' «' JO, and

f, to a common denominator

(4) Reduce n 1 and ' t

^''- -"'«-' ^^^ ^''^ HfV J uuce
3,

X, and -}, to a conmion denominator.

(5) Reduce ^\, a and
'^^

of o ,
^'''- '"' l'«' <'»^ U-

, n 7
,

and -- o[ 2, to a common denominator

(6) Reduce 1|, o. ,,j , oflT',/^^'
"-^' '^'"^ ^•

4
,
-.

,

ana x o< 11, to a common denommator

be^^^Slu' ^Ef'^^^'"^ '' ''' ^ ^^^- '^^ ^' -'I ^ a factor of 10, maj
g)6> 7, 8, .Q. 10

1> 7, 4. 3, 5

--• ^0, the least nmnber divisible byall the given numbers. ^

t2X7 = 14 ?

4 X 4 = 16 J
lunaerators. ^1^5, -^^ ^^^^ . _

4 X 7 = 28 the denominator.

ia



ASSISTANT.] SUBTRACTIOX.

X
91

ADDITION.

RuLK. Reduce the pivcn fnictiona to a common Jonomiimtor, over

which [iliictj the sum of the iminemtors.

(1) Add » and ^ together. Hf-iH'i f^i?^^^- ^"*-

(2) Add ?, ^, and f . ^/ I (0) Add 5=, Cq, and 4^
(3) Add 1, 41, and f

.* / (7) Add If, 3^, and i of 7.

(4) Add 7| and | together. (8) Add i^^ of ()|, and 4 of 7^.

(;>) Add f , and | of |. (9) Add J- of 93, and } of 4f.

Fractional quantities may he reduced to their proper values,

and the sum found by Compound Addition.

(10) Add ^ of poimd to |- of a shilling. Ans. 8s. 4d.

(11) Add ^d. }.v. and jCa. Ans. Ms.

(12) Add f lb. troy, J 0?. and f
o;?.

^«.v. 7 0.5. 19 dwts. 20 ^r.

(13) Add 4 of a ton to | of a cwt.

Ans. 12 c«5^ 1 qr. 11 /A.

(14) What is the sum of | of i;i7..7..Grf., ^ of jCli. and

2 of a crown? Ans. jC13..0..2i.

(15) Add f of 3 a. 1 r. 20 p., § of an acre, and ? of 3

roods, 15 perches. Ans. 3 a. 2 r. 33i p.

SUBTRACTION.

Role. Reduce the given fructioiis to a common deuomiuator, over

which place the difference of the numeratoiH.

When the numerator of flic fractional piu-t in the snhtrohend is gi-eat-

er than the other numerator, borrow a fraction equal to vnily, having

the common denominator ; then subtract, and carry one to the integer

of he subtrahend.

(I) From a take 4. a_5= |j._|o= .,,_. Ans.

(2) From f take 2-.

(3) From 5| take y^ of |.

(4) From |f take f of f
(5) From -Jf take 1 of \.

(G) From 64 1 take f of ^.

(7) From 15J take 12-^-^.

(8) Subtract |f from If.

(9) Subtract if from 1 of 9.

Fl"actional quantities may be redu(?ed to tlieir prr^>er values,

bs directed in Addition

• Whep. there are integers among the given numbers, first find the

svtm of the fractions^ to whicli add the integers,

^Thus in Ex. 3, J+§=2 ; then 3+i=:._o,4-_5^=
j| ; and 4+11=

ifj. Ans,

X
mtmtm
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93 •VULGAR FRACTIONS. [tutor's

(10) From f of a pound take ^ of a shilling. Ans. 7s. Ud
1 From }p. take ^ of 7^ %„., ,, n^*^

J>ofi:il^1
'' difference between |- of ^1^,.; and

3 SAibtract a „.-/. from i /.n. ^«n. jq cwt. 2 qrs 10^ /&
(14) 1-rom s. of 5 lb. troy subtract f of 3i o;r.

=*

(15) Subtract 7i|i furlongs from 1^^ mile.
^ ^

^w.?. 4 /wr. 9 y£?j.

MULTIPLICATION.

nf ^"'f; f^''^^rv'''
*''^ C'y™ n'lmbeivs (if they req.iire it) by the rulesof R.auction

:
then multiply all the numerators together iMhenumei!ator of the product, and all the dencunuators f„r the denominator

fl) Multiply

f2) Multiply 1 by i.

(3) Multiply 483 by 13|.
(4) Multiply 4305 by 185.

(5) Multiply la bv 3 of I

(6) Multiply i of I by |.
(7) Multiply 5f by ^.

(8) Multiply 24 by a.

(9) Multiply 5 of 9 by f

.

06) Muhip /i3.:,i..9i •,, A of 5;Z7il5 .9.7:/.,
(11) Mu<tiply 3if miles by a of 4if * '

'

n9\ R.. •
1 .u 1 .

^"'^- ® '''• 2 ./• 1884 y'^*-
U^j Keqmred the product, m .square feet, of 14 ft 7 m

^y^fi-^^n. Ans. \27Usq. ft

DIVISION.

of p!i'f ..^'^Pf^ >h^ ^i^-t'" numbers (if they reqiiire it) by the rule,of Reduction
;
then invert the divisor, and proceed as in Multrplicati^u

"

(1) Divide ^% by
f.-f

(2) Divide lA by f

.

(3^ Divide 672^^ by I3f.
(4) Divule 7935fi by 18f
(o) Divide 16 by 24.

(<)) Divide y«L by 4f

lOi(7)DivideftibyJ_ofi?

T'l
(8) Divide 9i by i of 7,

(9) Divide a by f of ^ of f
(10) Divide § of 16 by 4 off

*A
whici^.w,.^

.number i.werted becomes the reciprocal of that number-

oer tnus I
. ,_„ the ;-i?c/;jroc«/ of 7 ; l-f=|, the reci^ocal of f .

<j 1

+ 9^5=:
' a .5

—
^0
4

1
1

f • Alls,



ASSISTANT.] RULE OF THREE. Si

ns. 7s. l^d
•. Is. 3d.

'1/j.; and
'.

3J. qrs.

qrs. lOf /&.

f- 2f gr.

r. 9 yds.

jy the rules
I" the numei'^
inator.

9byf
9..UI3.,:

84 yds.

ft. 7 in

sq. ft.

S the rules

plication.*

f 7,

number

;

iren nuna

?ca/ of f . i

(11) Divide £Hf*=^by 3J. of \\. Ans -^3-.17..10} .

12^ Divide \s. 4irf.| ly I of V- ,
^«.^- G'i- 3f^ ^r*.

13) Divide 3 <?r..'24if /6. by i~,
of H, in the iraction of a

cwt • and value the quotient. Ans. \ cwt. 1 qr. 15f lb.

14) What must X7..14..6. be multiplied by, to produce

i:21,.17..9?
^'^*^•^^•

THE RULE OF THREE.

R.TT F Prepare the tornis, previous to stating, so that no subsequent

the three will be the autiwer.

(1) If } of a yard cost £^^. what will ^ of a yard cost ?•

(2 If i yd- cost £1. what will ji yd cost ? ^«^- ^4*-
f^

3 If I of a yard of lawn cost 7.. '^d.^^^^l^''^}^^^^^^^

cost?
Ans. £^.\^-m%'

(A\ If 1 Ih. cost 35. how much will -«>?. buy ? ^1«.?. 1 aV '«*•

(5) If 48 men can build a wall in 241 days, how many

men can do the same in 192 days ? Ans. 6tV^«^-

(6) If I of a yard oMHolland cost £\. what will 12| ells

cost it the same rate ?

^
'}''':fV^k t.nt

(7^ If 31 yards of cloth, that is li yard wide, be sufficient

to make a cloak, how much that is f of a yard wide will

mak3 another of the same size ?
^^'''--tX TJ a.

(8) If 12-!L yards of cloth cost 155. 9d. what will 48i yards

cost at the sameji'dte ?
Ans. -^S-'^-f^ -2V

(9) If 251^. will pay for the carriage of 1 cwt. 14ji miles,

how far may 61 cwt. be carried for the same money 1

Ans. 22-^-g miles.

ao^ If ^TT of a cwt. cost £U. As. what is the value of 7^

awt? >1^^. £118..6..8.

(il) If ^ lb. of cochineal cost £1..5. what will 36j\ lb

««rU« L? * Ans. £61. .3. .4.
come to , . • 1 J :n

(12) How much in length that 1 7-^-3- inches oroad will

. make a foot square ?
.

Ans. 20^f^ inches

^t^ What is the value of 4 pieces Oi broadcloth, each -i7j|

yardSfOiit Ip^s. per yard? Ans. i;85..14..3i 4.

I

?* ^
~"

t, tXM*--

yd.
1 3

t t 1

-!^ = I = 1 5*. An9.

(f-
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white loaf vvei.lKs bm '1 1^ ^"'^"j ^"''^^ ^^^«" ^ P«"ny

, (15) what,^K:nd;yc:f^.:iLpth^.t3\'r^^
l^ne 71 yards (,f cloth that is U ya^d vTd!

"
f'^ T."^' ^J"

(16) Bought 31 pieces of%ifl- 1 >, •
•^"^- ^^y^'-^'^.

6^. 03^. nev ell 'l ow mni '/ ^^',f
"'^^ containing 24| eJls, at

th3 bargain ?
"'' ^ ''^^ " P^'" r^'^ '^ gain £5. by

^«^. 56'. 9i(/ I'a.* 4 o 5 •

THE D0UJ3LK RULE OF THREE

(4) Two er,o„r far.tTi... fo, onfdtfl'',''- ''J-™.oh would 5 pe,.so,.s eu,„ i„',ox larsf«!: st^J

;

-.o'T

require to gain £1 Z" " ^^^''- "'"" ""« "'" i'lSJ.

»e,gh. can I have earned 30 railea for £5,^. ? Ans'isc^

DECIMAL FRACTIOxNS.

.he denominator is alwiys lo:o"r''l''oo'^^r'.o*oo'
^^'^"''"'^

the numerator nf a rlo/.;rv,„i r>
y""V I'l^poruon. Jtience,

number, on/y dis in^dshed L /' '"" " """^ " " "'»'•
Thus -5 for^^'IsC'Xt 'aaXST^"""^^-/^-'' "o '••

und'erLtdtbe^r wUhr^' ""' fp-^sed
;
being alway,

nex?d'ltSr"'
'"'"'' "' "^"^ "'" "« -M^"' » the an.

^"mmmmm^^.



AIHISTANT.1 DECIMALS 99

From this it plainly appears that the figures of the decimal

f'oction decrease successively from left to rignt in a tenfold

proportion, precisely as those of the icholc number*
Ciphers on the right of other decimals do not alter their

value : for -2=/^, -20=^/^, •200=-j»^Vo' are all equal. But
one cipher on the left diminishes the value ten times, two
cipheis, one hundred times, Slc, for •02=y2-Q, '002=* j-^o iff ^^^'

A vulgar fraieUon having a denominator compot: ided^of 2,

or 5, or of both, when converted into its equivalent decimalfrac-

tion, will be finite: that is, will terminate at some certain

nVimber of r'^ccs. All others are infinite ; and because they

have one or more figures continually repeated without end,

l|iey are called Circulating Decimals. The repeating Jgures
ire called repetcnds. "'i

One repeating figure is called a single repetend ; as '222,

&.c.
j
generally written thus, -2^; or thus -t. But when more

than Oiie repent, the decimal is a compound repetend ; as "SG

36, &c., or -142857 142857, &c. These may be wriften -'36',

and -^42857^ or -$0, and •14285;7.

Pure repetcnds consist of tlie repeating figures alone ; but
ndxed repetcnds have other figures before the circulating deci-

mal begins : as -045^ -96^354^

Finite decimals may he considered as infinite, by making
ciphers to recur, which do not alter the value.

Circulating decimals having the same numhcr of repeating

figures are called similar repetcnds, and those which have an
unequal number are dissimilar . Similar and conterminous rep-
etends begin and terminate at the same places.

* The first, second, third, fourth, &c., places of decimals are called

piime«, scc-oTKh, thirds, fourths, &c., respectively ; and decimalB are read
til '<! : ill i>l til'ty-seven, and Jive, seven, of a decimjil ; that is, fifty «pven,
antl fiftv-aeven hundredths. 20(5-043 two hundred and six, aiidiiii«jKV<

fonf, 'kr«i ; that is, 206, and foi'ty-three thousandths



I

M •ECIMAI.S. liirr.A'B

ADDITION.
Role. Place the numbers so limt ilie ilrcimal points may stand iu %

perpendiclihir line: then will units be under units, &c., accoixliug '

their respective values. Then add as in integers.

(1) Add 72-5-F32071+21571-K371-4+2-75.
(2) Add 3007-r20071-f-59i:32+71.
(3) Add 3-5+47-25-f9270H-2-0073-M-5.
(4) Add 52-75+4721 +724+31 •4r)2H-307.').

(5) Add 3275+275 14+1 005+725+7-32.
(6) Add 27-5+52+3-2G75+-5741 +2720.

SUBTRACTION.
Rule. Tlace the snhlrahcii<1 undei- the minuend with (he decimal

points as in Addition; and subtract as in inU-gera.

(1) From -2754 take -2371. (5) From 571 take 5472.
From G25 lake 76-91.(2)

(3)

(4)

From -2754 take -2371.

From 2-37 take l-7o.

Ffom 271 lake 215-7.

From 270-2 take 754075.

(5)

(6)

(7)

(«)

From 23-415 take -374^
From 1 07 take 0007.

MaLTIPLICATION.
Rule. Place the factors, and niulti|)ly them as iiji whole number*

and iu the product point ott'as many decimal [)lace8 as there are in both
factors together. When there are not so many liguies iu the product,
supply the defect with ciphers on the left.

(1) Multiply 2071 by 2-27.

(2) Multiply 27-15 by 243.*

(3) Multiply -2365 by -2435.

(4) MMltiply 72347 by 2315.
(5) Multiply 17105 by -3257.

(6) Multiply 17105 by 0327.

(7)

(8)

(10)

(11)

(12)

27-35 X 7-70011.

57-21 X -0075.

-007 X
20-15 X
-907 X

•3409803 X

007.
-2705.

0025.

0016218.

When the muhit-;ier is TO, 100, 1000, «fec., it is only removing the
sepai-ating point in the multiplicand so many places towards the right
as there are ciphei-s in the multiplier: thus, -578 X 10 = 5-78, '578 X
100 =e: 57-8, -578 X 1000 = 578, and -578 X 10000 = 5780

CONTRACTED MULTIPLICATION.

LE. Write the multiplier under the multiplicand in an inverted
. the units' figure under that place which is intended to be ret^«

Rule.
order, the units' Mgun
ed in the product.

• The icnd example may be multiplied in two products, first by 3.

and that produot, by 8 for 24. The 3rd, Cth, 7th, and 12th may be co«
trar.ted in a similar way.

'%».



48UISTANT.] DIVIBIO.V. vt

lite decimal

In multiplying, be^'bi with that figure of llio inultipliciuid wliidl
ttandu over the uiultiplying li<,'ure, n^jecting all on the right of thut;
and sot down tho lirat figures of all tiio products in ii pei[)eudiculur
row.

Ineroaao the first figure of «!ii(h product l»y ra-, ryhip to it what would
ftiiso from niiiltiplyiug tin; two nr.jf rejected llgures on I he ri^lit, iit tho
mte of one from 5 to 11 iiicliisive, ftm IVoiii ].j to ',»•!, flirtiv IVoni ^5 to 34
inclusive, &,c.

NoTK. If perfect iiccuntry ;us fiii' us the lust di-eiiiiiii liguns he d«-
sircd, it will be eligible to liud one liguro luorv iu llie product than it»

actually wanteci,.

(13^ Multiply 38ir)72ir)8 by 3(;8:J, and let there bo only
four places of (leciiual.s iti tho j)ro(luct.*

(14) Multiply 311 1592 by r>.:7138, ietainin<j only four

places of (locirnals in tlie pnxhut. Anx. 105 ()99u.

(15) Multiply 238(515 I)y-8217-5, retaiiiiu^' only tho intg-

gcrs in the product. Ans. li)(3 10(51.

(16) Multiply 375-13758 by 16-7321, and rcservo only one
place of decimals; and again, reserving tlireo places.

Alls. ()27G-U, and (5276-951.

(17) Midtiply 395-3756 by -75612, retaining only four
laces of decimals. Anx. 2990700.

DIVISION.

Divide as in integers, and the lir.st figure of tho quotient
will be of the same value as that liguro of tho dividend which
stands over the units in ihojlrst product of the divisor, so that
the point must be placed accordingly ; cijihers being pr«iixcd,
when necessary.

NoTK 1. After proceeding lliniugh llie di\i.leiid, to ascertain if tho
quotient is correctly pinnlad, ohserve that tlic decinid j)lacyH in fho di-
visor and quotient together nin.st c<);ial in nuiuher ihoso of fho dividend.

2. When there are jV:wrr deciinal plfices in il).> divid.Mid than in the
divisor, emtnlizc ihinn by aJfixiHg cipkcrs; and the (quotient, to that
extent, wul be a whole number.

* Coidractcd method.
384-672158

386-y

i 1540165
2308033
3077;i3

11540

1416-7476

E

Common mnthoil

384-()721.i8

3-683

11540 16474
.007737

2303035^01
11540164

1416-7475

7264

74

570H I



oa DECIMALS. [tutor's

3. CiphcrB mny bo subjdincd to the ileciinal part of tLj diviilend, or
brought down ,i.s if tliey were siil.joiiied, ia ordor to coutmue the arm.
ration to luiy degree ot exiictness (h-Hircd.

(1) Divido 21775 hy 65.

(2) Divido 709 by 2-57i.
}) Divide 125 by 1045.

(4) DivitU; 48 by 114.

f5) Divido 5-7 14 by 8^75.

(6) Divido 715 bv -3075.

(7) 7.382 r).4 ~ 6-4252.

(8) -08516 18 -r 423.

(9) 2()715975-T- 13-25.

(10) 721564 -r -1347.

(11) 85643825 -7- 6-321.

(12) 1-r 3-1416.
To diviih' by 10, 100, 1000, &v., remove the separating point in th»

divi.loiid so nmny pliicvj.s towards the h-ft vs there m-e ciphers in th«
divisor, and tlie thing is accomplished.
Thus 5784 - 10 = 573-4, .5784 ~ 100 r= 57-84, 5784 — 1000 = 578*

4784 -^10000 =5784.

(13)

(14)

3719
3-74

10.

100. {I

15) 130-7 -H lOOOi

6) 34012 -r 10000.

rO>{TRACTED DIVISION.
Ascertain ihe value of the first ((uotient figure, from which it will b«known whal. nnmbor of hgnres in the cpiotienl will 8*>rve the pnrpose

rerjuired. Use fhat nnmher of the figures in the divisor, (rejecting the
others on the right,) and a nvffiricnt nnmbrr of thedivi(k-ud,'to find the
hrst h"iue of the (pK.lient; make eadi nmainder a new dividual, and
tor each succcedmg ligure reject another from tlie divisor: but observe
(o cany to eacli product from the rejected figures, as in Contracted
Multiplication.

NoTK. ^\'hen tliere are /<?wpr figures in the divisor than the number
wanted m the quotient, proceed l»y the common rule till those in the
divisor are just as many as remain to be found hi the quotient, and then
use th(; contraction.

(17) Divide 70-23 bv ^-9863, to three places of decimals.*
(18) Divide 721-17562 by 2257432, to the extent of only

three places of decimals in the quotient.

(19) Divide 25-1367 by 217-35, to the fourth decimal.

.... * Contracted Method.
7-y8G3)70-23C(8-793

()389C

()340

5590

750
719

31

24

7

Common Method.
7-os»;3)70-2300(8-793

638^4
633'5|60

5590 41

7 491190

718

30
23

6

767

4230
9589

4641



ASSISTANT.] CIRCULATING DECIMALS. 09

ig point in tha

r20) Divide .Ol 47542 by -12341.0, to the second decimal.

(21) Divide 2710* oy -3712, the iiitegnil quotient only.

CIRCULATING DF.CIMALS.

To reduce a circulate to a vulgar fraction.

KntK. 1. For n pure, rcpofciid, »ii!iko tho circulating figures tlie
numerator, f<> as mnvy vines tor the ihnominator.

2. Tor a mixed rrprtfiid, Miilitnuit llio Jitiitc part from the whole, and
make the dijferenec the numerator ; \\iv denominator to which will
consiflt of as many 7iine.<t iis then are repctcnds, with as many ciphers
subjoined as there are Jinite iigiires.

KXAMPI.ES.

(1 ) Reduce -V, 3', '9', -'OV, and -^ 42857^ to their equivalent
vulgar fractions.

•r=Jl

-Ul
'

.5.1=
00

15.S.7 3.
1 1 1 1 r

1; -^01'

: 5JJJ> '_= 4_r, 1 __ 1

yToy7 :i:io"T T*

1 . :JL ; and -'142857'

(2) Reduce -03^5' and 3-5^ 126' to equivalent vulgar frac-
tions

-03M5'

3-5M26'=

34.0—3

9900

35126—35
9990~

5126

U (J Ti 5a •

H U « I 1 I "^ I TTo - ^^ muB .

3-5'126'= 3 H ^^ = 3112 1 =, 3_5_c n
' 9990 »•""' '^•iTo-

In Addition and Subtraction of Circulating DccimalSf
make them sniiilar and contmninous, and carry to the figures
on the right whatever would arise from the repctcnds Icing
continued.

Note In all cases, wlion the repetend is 9, make it a cipher, and
add 1 to the next figure: for -md, &c. = 1.

In Multiplication, carry to the product of ihe right hand
figure what \yould arise from the product of the repetends con-
tinued; and in finding the sum of the products, observe what
is directed in Addition.

^
In Division, it is only necessary to observe that the opera-

tion may be carried on with the repeating figures of the divi-
dend, to any extent required.

NoT«. When the Multiplier or the Divisor Is a circulate, th® most
eonvoment method is, to change it into a cotnmon fraction.
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Examples.

(3) VVhnt is llin sum of 'Jf)- H2857', 10 3^00', 12-035' and
4-02 5G7'?

Scinilfir. Similar and eonfrrminous.
2rrM.12857'= 125-^ J2857^ = 2514^285714'
10-3'90' = 10-3 909090' == 10-39^090909' '

J2035' = 1203\'>55555- =1203^555555'
4025G7' =- •102^507567' = 402^567567'

SuiTi 51 59M99746'

(1) \Vh;it i,s flic (lin'crcnro holwpon 567-'367' and 550'9729'?
Also, between 57, and 498^53'?

567-^367' = 567-3T)73673673673' 57-
550^9729' = 550^972997299729' 49-8^53'

diirerencer/l^^fobeTeimlF'tl? diff. 70^46"

(5) Multiply 65-316' by -753.

65-316^

^ -753

^195950"

3265833^

45721 666'

product 49-183450

(6) Multiply 13-M5' by 3-^36'.

3-^36'=3^|=3rV=-H.
13-M5'

37^
94^18'

403^63'

11)497-^81'

product 45-256198, &o.

(7) Divide 150-9'045^ by 33.(8) Divide 17 8054' by 36'.
3)1509 45'

11)50-3^015'

4-5^728637' quotient.

3-6'=3f = 3|

1 7-8054'X -3

JJL.

53 4163'
TT=

4-856^03' quotient. H

(9) What are the equivalents to 004^354' and 65-00063^648'?

,^, „,^ . , , ^«-^- Fffo. and 65^yV!rVTr-
(10) What IS the sum of 57-575 -f 359463' +210-16' -f

•06^3759'? Ans. 27l-397'057674235892'.

(11) Required the difference between 36-30^4520, !«.nd

47-280^3'. Ans. 10-975^91 359822o8'.
(12) Multiply 4-M28.571' by 347; and 17-0^54' by 6-U4S'.

Ans. 1536-^7M285'; and 104-85^387205'.

(13) Divide 1536-^714285' by 347; and 104-85^387205' by
6-' 148'. Ans 4-^128571'; and 17-0^54'.

*
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REDUCTION.

To reduce a Vulgar Fraction to a Decimal.

BOLt. Arid ciphers to the niiriieralrn', mid (Uvido by the dunotnirn

tor; the (iiiolieiit will bo the deciiuiil fraclion ircjiiired.

(1) Reduce \, ^, J,
and g, to decimals.

Ans. -35, -5, -75, and -375.

(2) Reduce
J, |, |, and ^, to decimals.

Ans. -W, -2, •^1428'37^ and -V.

Ans. •n)2:{07G'.

(4) Reduce j] of |« to a decimal. Ans. 0^013950'.
(3) Reduce -^'^ to a decimal

To reduce a given qHantity to the Decimal of any denomination

rc(/nircd.

Rur.E. Reduce those of the lowest deiioiniiiiitlou to deciinul parts of

the next superior, on the left of which place the fjiveii (jiinntity of that

denomination ; reduce this to the next, and proce»'d its before, till it is

>f tlic dQiioinination reiiuired.

(5) Reduce 5s.* 9s. and 16,?. to the decimals of a pound.

Ans. £-25, X* 45, and £-8.

[6) Reduce 8^. ^d. to the decimal of n £. Ans. £'\16\
7) Reduce 16.v. 7^^d. to the decimal of a jC.f

^8) Reduce 19s. 5ir/. to 'he decimal of n £.
Ans. £

(9; Reduce 12 grains to the decimal of a Ih. tr.

Ans. Ih. C

(10) Reduce 12^f drams to the decimal of a lb. avoir.

Ans. Ip, -047008-^.

(11) Reduce 2 qrs. \\\ lb. to the decimal of a cwt.

Ans. art. 02723+.
(12) Reduce 2 furlongs, 1611 yards to the decimal of a

mile. ^«.v. -341761^36^ w»7e.

(13) Reduce 5i| pints to the decimal of a gallon.

Ans. -7416' gal.

(14) Reduce 4i gallons of wine to the decimal of a hogs-
head. Ans. 0^714285'.

20).500«.

£•25 Ans.

t 4

12

20

300 qrs.

775 d.

16-64383' a.

£•8322916' Ans.
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(15) Required the mixed decimal numh.r equivalent to

^u^{i^' n , ,

.1..V, X-:i-4547l.
(lb) Lxpress 7 weeks, 3 days, in the decimal of a year.

An,',: i/r. lV.>\ii5-\'.

Tofind the proper value of a Decimal rraclion of any Integer.

It fo\L „^^J';'Vi;iy.""' o'i^*^".«^"<-.i-"! l-y lh(3 r,r„p,.r nnmWv to rJnce

eHt'T;
"'""•;"'"•'

'

,'•'••••"•" "'— >•• tl'<- "..xt, an.l so on to th,- low-est, P.d h„ wl.n ,. munUvy, on tlir iHt (Lcing collected togotluT) willDe tlio value ie<)iiiicd. ^ o o y
wm

things, almlmj,' .„, al.ove 1-, an.l /... ul.ov,. :{7. Hut if the serondi 5

five Sl;;/;hl>-,L" ' ""' ''''''"^' "'^ •"^'^"" "'''y ^''" -ccsH ub^e
By reverHiufr these di.eelions, nny ^iv.-ii sum ii- sliillin^rs &c mavbe expressed n the de,.i,nat of a X.-Thus, half .he shillSare tenth/

.rlir.M";'""-.'
'"""'•-•*'-•- ^'- -t(h. i;uthiM,s^«ld hto u'e

(17) What is the value of -8322916 of a £.*'

(18) Reduce je-740596 to its prope- vali-.e.

/im wi • ^ ,

^«.*. 11.V. 9./..2-97216 yrj.
(19) What IS the value of 082081 of a Ih. troy?

. ,
Ans. \Q dwts. IQ-m'im grains.

(20) What IS the value of -4909375 lb. avoirdupois ?

/01X wu • , ,
^«*. 7 0^. 13-G8 (/ram.

(21) What IS the value of jC- 19805 ?

/oox ,T7i. • , ,

Ans.3s.\\d..2 9Q2 qrs.
(22) What IS the value of -625 of a avt. ? Ans. 2 qrs 14 M
(23) What is the value of -071428 of a hogshead of wine '

,„ ., ^_.. .
, ,

vln.9. 4,^«/. 1-999856^;*
(24) What is the value of -0625 of a barrel of beer ?

/oc\ TTri- . -,
.

Ans. 2 gallons, 1 quart
(25) What IS the value of -142465 of a year?

Ans. 51-999725 days

* £. -8322916
20'

«. 16-G458320
12

d. 7-749984

4
». d.

By inspection •

£. 8. d.
•8 = 16. .0

•032 •=• 0. 71
•832 = 16.

ill
qrt . 2-999936 Ans. 16..7| yei-y nearly.
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;quivalont to

.€;M5471.
1 of ;i year.

any Integer.

\\\»'i' til reduce
•Ml iiiiiiiin'r of
(»n to the low-
toy«,-lli»T) will

Doiil»I(? the
IK I Uiird, far-
!k! seromt ia 5,

excess ubove

rjgs, &c., miiy
if,'s are tenths.

) 11(1(1 into the
iiigH, uiid hxt>

7216 qrs.

i4 grains.

pois ?

i8 drains.

992 qrs.

2qrsA4lh.
id of wine ?

)856 qts

beer ?

1 quart

25 dai/s
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. d.

)..0

).7i

i:.7i

Decima! Tables of Ci in, IVei^ht, and Measure

TABLE I.

Sterling Money
jCI. the Integer.

s.

19

18

17

16

15

14

13

12

11

10

dtc.

95
9

85

8

75
7

65
6
"5

G

s.

9

8

7
6
5

4

3

2

i

dec.

45
4
35

3

25
2

15

1

05

6d.

5

4
3

2
I

3qrs.

2

1

•025

•020833
•016666
•0125

-008333
•004166

•00'^125

•0020833
•0010416

TABLE II.

Eng. Coin. 1«

Long Meas. 1 Foot
the Integer.

Pence or

Inches

6
5

.4

3
2
1

Decimals.
•5

•416666

•333333
•25

160666
•083333

3qrs.

2

1

•0625

•0t!GG6
•020833

table iii.

Troy Weight.

1 lb. the Integer,

Ounces the same
as Pence in Table ii

diets.

10

9

8

7
6
5

4

3

2

1

Decimals.

•041666
•0375
•033:>'3

•02P166
•025

•020833

•016666
•0125

•008333
•004166

12^or.

11

10

9
8

7

6

5

4

3

2

1

•002033

•001910
•001736

•001562
•001389
•001215
•001042
•000868
•000094

•000521

•000347

•000173

1 oz. the Inteo^er.

Penny-weights the

same as Shillings

in the first Table.

(jrraiHS.

12

11

10

9

8

7

6

5

4

3

2

1

DccimaL.
•025

•022^16

•020833
*

•01875

•016666
•014583
•0125

•010416
•008333
00625
•004166
•002083

TABLE IV.

Avoir. Weight.

1 cwt. the Integer.

Qrs.

3

2
1

Decimals.

75
5

25

14/i;y.

13

12

11

10

9

8

7

6

5

4

3

2
^

125

116071
107143
098214
089286
080357
071428
0625
053571
044643
035714
026786
017857
0b8928

8oz.

7

•004464
•003906
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!Sl

i I

li

•:!>

Goz.

5

4
3

3
1

i

•003318
•00271)0

•002232

001671
OOUJG
•0005.38

•000 U 8
•000279
•000 139

TABLK V,

Avoir. Weight.

1 lb. the Integer.

Ounces.

8

7

6

5

4

3
o

1

Decimals

C-ir.

7

6

5

4

3

2

1

•5

•4375

•375

•3125

•25

•1875

•125

j^0625

•03125

•027343

•023437
•019531

•015G25
•011718

•007812

•003906

TABLE VI.

IjIQUid Measure.

1 Tun the Inteo-er

IGallons.l Decimals^
100

I -306825

_90
i
-357142

317160
•277777
•238095

•10.S412

1 58730
•1 19017
•07'j365

•039682

•035714

•031746

•027777
•023809
019841
015873
•011901

•007936
•003908

•001984

•001488
•000992

•000496

ItUIUR'8

•005952
•003968
•001984

TABLE Vir.

IMkasuues.

Jiiqnid, Dry.

1 Gai. 1 Qr.

the Integer.

Hogslicad the

Integer.

Gallons.
I

Deci/nah'.

30 -476190

31746020
10

9
8

7
6

5

4
3

2

1

•158730

•M2857
•126984

111111
•095238

•079365

•063492

•047619

•031746
•015873

Decimals

•0234375
•015625

•0078J25

•005859

•003906

•001953

TABLE VIIT

J^oNG Measure.
1 Mile the Integer.

Decimah.
•568182
•511364
•454545
•39??37

'340909
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Dec. Bush
5 4
375 3
25 2
125 1

[)375 3;,.

2^)25

3125 1

y. Qr.Pks
r5 3
)

4i/

5 1

500 y(/

• 400
200
200
100

90
80
70

I

60

I

50
40
30
20
10

9
8
7
6
5

4
3

2
1

1

6 in.

3

2
1

•28T091
•227272

•170154

•li:563()

•05()818

•05U3G
•045454
•039773

•034091

•028409
•022727
•017045

•0I13G4
•005G82
•005114
•004545
•003977
•003409
•002841

•002273

•001704
•001136

_;000568

•0003787

;^001894
•0000947
0000474
•0000315
•0000158

'nhles of Coin, IVri^'/a, and Meaiiurr.

TABLE IX.

TIME.

1 Yejir the Integer.

Months the same as

Pence in Table ii.

Days. Decimals.
300 •821918
200 •547945
100 •273973
,00 •246575

80(/.

70
60
50
40
30
20
10

9

8

7
6

5

4

3

2
1

•219178
•191781

•l(ii;i83

•136986
•1 01)589

•082192

•051794

•027;J97

•02'1657

•021918
•019178

•01(;i:{8

•013698
•010959

•008219
005179
•002739

1 Day the Iiitc^jror,

'T2Mr
11

10

9

8

i

6

5

4

3

2
1

30 7,1.

20
10

9

8
7
6
5

4

3

2

1

•5

•458333

•116666
•375

•333333
•291666
•25

•208333

•166666
•125

•083333
•01 1 66(5

"•020833

•013888

•00<i944

•00625

•005555
•004861

•00-1166

•00;M72
•002777
•002083

•001388
•000694

TABLE X.

Cr.orii MioAsiiUE.

1 Yard the Integer.

(irs. ll.c «utno is

'I'ublo IV.

Nails.

3

2

1

mals.Dcci
•1875

•125

•0625

TAHLE XI.

Lead VVeioht.
A Foth. the Integer

Iliiud

10

9

8

7
6

5

4

3

2

-i-
^qrs
')
^.^

\

'Ulhs.
13

12

11

10

9
8

7

6

5

4

3

2

1

t'2

Decimals.

•512820
461538
410256
•358974

•307692

•256410
•205128

•153846

•102564

•051282

•038461
•025641

•012820

•0064102
•0059,'523

0054915
0050366
0045787
•0041208
•0036630
0032051
•0027472

0022893
•0018315
•0013736
•0009157
•000-1578
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THE RULF/ OF.-fJHREE.

(n If 261 yards cost jC3..1G..3. what will 32i yds. cost'?*

(2) If 7f yards of cloth cost -£2. .12. .9. what will 140*
yards of the same cost? Ans. jei7..10..3-L.

(3) If a chest of sugar, weighing 7 cwt. 2 qrs. 14 lb. cost
i:36..12..9. what will 2 cwt. 1 qr. 21 Ih. of the same cost?

Alls. £\\..U..2^.
(4) What will 326i lb. of coffee be worth when U lb. is

sold for 3^. 6f/. .? Ans.£3SA..^.
(5) What is the value of 19 oz. 3 dwts. 5 grs. of gold, at

^2.. 19. per oz.? Ans. £bQ. .10.. 5. .2'i qrs.

(6) What is the charge for 827^ yards of painting, at \Old.
Pej^ yard ? Ans. X'36..4..3..1-5 qrs.

(7) If I lent my friend je34. for f of a year, how much
ought he to lend me for J^ of a year ? Ans. jC51.

(8) If 5 of a yard of cloth, that is 2i yards broad, make
a garment, how much of f of a yard wide will make a similar
one? Ans. 2yds. 1-75 nail.

(9) If 1 oz. of silver is worth 5^. 6^/. what is the price of
a tankard that weighs lib. \0 oz. 10 dvots. 4 grs. ?

Ans. jC6.'.3..9..22 qrs.

(10) What is the value of 15 cwt. 1 qr. 19 lb. of cotton, at
15^. per lb. ? Ans. jei07..18..9.

, (11) If 1 act. of currants cost jC2..9..6. what will 45 cwt.
9"grs. 14 lb. cost at the same rate ? Ans. X'113..10.,93.
J{12) Bought 6 chests of sugar, each 6 cwt. 3 qrs. at £2*.'16.

per cwt. What do they come to? Ans. £113. .8.

(1.3) Bought a tankard for .£10.. 12. at the rate of 5.?. 4d.
per oz. What was the weieht? A7is. 39 oz. 15 dwts.

(14) Gave £187..3..3. for 25 cwt. 3 qrs. 14 lb. <?/ coffee:
at what rate did I buy it per lb. ? Ans. 1% ^\d

(^5) Bought 29 lb. 4 oz. of snuff for £10..11..3. What is
the value of 3 lb. ? Ans. jCL.I ..8.

(16) If I give Is. Id. for 31 lb. of rags, what will be tho
^Ttlue of 1 cwt. 1 Ans. £1..14..8.

vds. £. vds
As 26-5 : 3-8 125 : : ,'52 -2^

32-25
•G3974

26-5)122-953125(4630/4 ^£4 12, .9.4. Ana.
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EXCHANGE
Is the act of bartering the money of one place for that of
another, by means of a written instrument called a Bill of
Exchange.

The nperationa in this Rule consist in finding the quantity of one sort
ot money tliiit will lie eijnal to a given sum of the other, accordiug to
the existmg Course of Exchange.

Par of Exchange signifies the equality in the intrinsic value
of two sums of money of difierent countries, and shows how-
much of the one is worth a constant sum (or piece of coiu)
of the other.

'

Course of Exchange is the comparative value between the
money of two different countries at any parlicular time, which
often fluctuates above or below the Par.

Agio is a diflerence of so much per cent, in the value of
the Bank-money and the Current-money of some foreign coun-

. ..tries, the former being of superior value.

To change Foreign Money Into Brilish Sterling Money, or Ster-
ling into Foreign, according to a given Course of Exchange.
Rule. As the (luantity of Fc eign mentioned in the given course of'.exchange is to the qnnntily of Sterling, so i« any other sum of t})e For-

eign to Ha con'esnonding value in Steriiu? money.
And by mutnally changing the words Lorei-irand Sterling, the Rule

will seiTe for changing Sterling into Foreign money.

*: V , :^y. .
^- FRANCE.

,

s
:
Acco^iits are kept at Paris, Lyons, and Rouen, in livr«8,

sols, and deniers, and exchange is made bv the 6cu, or crown= 4*, 6c?. at par.

Table. 12 deniers make 1 sol.

20 sols . . . ] livre.

,
^ livrcs . . 1 ecu, or crown,

•^n How many crowns must be paid at Paris to receive JiLondon £180. exch.uige at 4*. Qd. per crown ?*

s. d. cr. £.
* •*-« 4. ,6 : 1 : : IPO

_2 _40
_£_sixp, 9)70)0 sixp.

£00 crowns, ji^t
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:.if!

in piri?7T«™.r'*
^'^''\'^^'' ^^ Pa^ in London, to receivein Fans 7o8 crowns, exchange at 4^. 8d. per crown ?

/q\ A !_ • X Ans. £176. .17. 4
{6) A merchant in London remits JC176..17..4 to his cof-respon^ent at Paris

: what is the value in French crowL a^4s. 8d. per crown? j„, -'a
'^"'^^'^' ^^

^
(4) Change 735 crowns, 17 sols, 7 denitrtaM/eTpe,"own, ,mo sterling money. Ans. XI64..14. W |'/

'

cnange at 4s. 6^d. per crown.

^«*. 725 crott'n^, 17 ^o/^, 7/^V ^^«'>r^.

II. SPAIN.
Accounts are kept at Madrid, Cadiz, and Seville, in dollars

Table. 34 maravedies make 1 rial.

8 rials
. . . . 1 piastre, or piece of eieht.

10 rials .... 1 dollar.
*^

(6) A merchant at Cadiz remits to London 2547 nieces of,eight, at 4.. 8c/. per piece : how much sterlingTs the^sum ?

(«) If I pay here a bill of £^2500., for what Spai^sh monevmay [draw my bill at Madrid, exchange at 4..S per pieceof eight 1 Ans. 10434 p^eces of eight, 6 nalf^i^X
III. ITALY.

Accounts are kept at Genoa and Leghorn in livres 8oI«

i^ireraVp;^"^^
' "'^^^ ^y ?^^Pi-e'^e1ihfor•

Table. 12 deniers make 1 sol.

20 sols ... 1 livre.

5 Iivres
. . i piece of eight at Genoa.

by ducats "'' "^^ "' ^^^"''"''
^' ^>^ ^"'^^^^^"^

;
^' Venice

Table. 6 solidi make 1 gross.
24 gross . . 1 ducat.'y \

—
(9) How much sterlinr mon^-v

r.nn/lnn i C 1 • ^ '^ -iLondon, ..he pay in GenSa-976'dolla7s a'. iHl^'^^
Ans. £215..! 8
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(10) A factor has sold goods at Florence for 250 duca-
toons, r».t 4*. 6d. each : what is the value in pounds sterling ?

Ans. £56. .5.

(11) If 275 ducats, at 4s. 5fi!. each, be remitted from Venice
to London, what is the value in pounds sterling ?

Ans?£60.. 1 4..7.

(12) A traveller would exchange jC60..14..7. sterling for
Venice ducats, at 4s. 5d. each ; how many must he receive ?

crowns, ex- | Ans. 275.

IV. PORTUGAL.

.^ Accounts are kept at Oporto and Lisbon, in reas, and ex-
"^Ifcliange is made by the milrea = 6s. 8^d. at par.

Table. ICOO reas make 1 milrea.

(13) A gentleman being ripsirous to remit to his corres-
pondent in London 2750 niilreas, exchange at 6s. 5d. per.
milrea, for how much sterling will he be creditor in London ?

Ans. je882..5..10.

(14) A merchant at Oporto remits to London 43G6 milreas,
183 reas, at 5s. 5|(/. exchange per milrea : how much ster-
ling must be paid in London for this remittance ?

Ans. JC1193..17..6..3-0375 qrs.
'

(15) If I pay a bill in London of .£1193. .17.. 6..30375 grs
what must I draw for on my correspondent in Lisbon, ex-
change at 55. 5f (/. per milrea ? Ans. 4366 milreas, 183 reas

V. HOLLAND, FLANDERS, AND GERMANY.
At Antwerp, Amsterdam, Brussels, Rotterdam, and Ham-

burgh, some accounts are kept in pounds, shillings, and pence,
• as in England

; others in guilders, stivers, and pennings : ex-
change with London, at from 33.y. to 26s. or 38^. Flemish
per pound sterling.

Table. 8 pennings make 1 aroat.

2 groats, or 16 pennings 1 stiver.

20 stivers 1 guilder, or florin.

ALSO, 12 groats, or six stivers, make 1 schelling.
20 schellings, or 6 guilders .... 1 pound.

(16) Remitted from London to Amsterdam a bill of
£764. .10. sterling: how many pounds Flemish is the sum,
th^ exchange at 33.?. 6d. Flemish per pound sterling?

-^Ivi Ans, £1263.. 15.. 9. Flfimi^h.
(it) A merchant in Rotterdam remits £1263.. 15. .9. Flem-

ish to b© paid in London ; how much sterling money mu^'
'

I
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tLg ? "" ^'^'"-"- "-. at 33,. 0... K.o,„i,h per p„„„d

'-ngs. 4K™.s Fle„,i„,
i,en";:;:,'',:,:;;.C'r"""

^' ^4 ,chel^

, (19) What mtt'l'St^:;'! r'
'','"

'.r- «i^".-«V.dam 8792 guild. ,:, „i
,''

, 1 '"„
i',™?™'

' ' P^X "' Araster-

^^
As 100

. 100;,,,„ ,;,. agio . : .,,„ lia„k.n,o„e,
: the C„r

^^
As^.

00 ,.„,;,...„:, 00 ::„e Currency :,h, Bank.

Ba„";!::X4^y;^^^^^^^^^^ Current „„„e,, ,„o

(21) Change 761 ffuiMers Q « ; 'n f ^^ ^'''""'''^*-

inoney, agio 4 per cent ' """' ^""^- ^"^^ Cim-ent

-=i^l. English; orliv rV&t1, .! / f'
^'••^••^- ^"«^

©ut the English an.i TriA
-t^n«Ii«h.

(22) A gen^:triL /rn'oT^r;^^what would he receive the e, he A^ ^f^-^^^.
ster/n,g

;

cent.?
"'''''' ''^*^ <^^change heing at jClO per

(23) What would be n-iid in r i r"^"''-
-^633..6..*6.

-33..o..o.,r.,e..:,,-';\'i/o-™^:;;;;;™^^

Is the method of comparino- the coin* « •
iof one country with those ^faLtlo"' ^X^^'^'

'' ^"'**^^''"'

IS to be made throu^/, th, ...^/.Trf h
'^-^ ^-^'^"parisoa

Case 1. When it' is renM-rpd'to r i f"
'^' ^"^^^ coiiriiries.^

sort mentioned are equal to all! '"^"^ '''''''y "^ the^.vf^-^uai to a gmcn quantity of the last

4 J
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Bdls. Place the temis altemately, antecedents mul conscqnentg, in
two columns, left and right. The liiat term, being au aiuecedent, will
Btand on the left.

Divide the pr')duct of the nnteccdenta by the product of the conso
quentH for the answer.

Proof. By as many single statements as the question requirea.

(1) If 20 lb. at London make 23 lb. at Antwerp, and 155 Ih

at Antwerp make 180 lb. at Leghorn, how many lb. at London
are eqnal to 72 lb. at Leghorn (*

(2) If 12 lb. at London make 10 lb. at Amsterdam, and
100 lb. at Amsterdam 120 lb. at Toulonse, how many lb. at

London are equal to 40 lb. at Toulouse ? Ans. 40 lb.

(3) If 140 braces at Venice be eqnal lo 156 braces at Leg-
horn, and 7 braces at Leghorn equal to 4 ells English, how
many braces at Venice arc equal lo 16 ells English?

Ans. 25-3^.

(4) If 40 lb. at London make 36 lb. at Amsterdam, and 90
Ih. at Amsterdam make 116 lb. at Dantzic, how many Ih. at

London are eijual to 130 lb. at Dantzic ? Ans. 112^^^.

Case 2. When it is required to find how many of the last

sort mentioned are equal to a given quantity of the first.

Rule. Place the antecedent a.m\ consequent tevxnfi as beiore; but the
last tenn, being a consequent, will stand (ui the right. Divide the pro
duct of the consequents by tliat of the antecedents.

(5) If 12 lb. at London make 10 lb. at Amsterdam, and
100 lb. at Amsterdam 120 lb. at Toulouse, how many lb. at

Toulouse are equal to 40 lb. at London ? Ans. 40 lb.

(6) If 40 lb. at London make 36 lb. at Amsterdam, and 90
lb. at Amsterdam 116 lb. at Dantzic, how many lb. at Dantzic
are equal to 122 lb. at London? >lm\ 14143

* Antecedents. Consequents.
20 lb. London = 2:5 Ih. Antvvci-p.

15.5 lb. Antwci-p = ISO //;. Legliurn.

72 lb. Leghorn = how many London ?

1 8

;S0X155X:^^ 1240

23Xl# 23
o?>^\ 10. Ans.'2a
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INVOLUTION
Is the method of finding the powers of numbers.

duTir tha Zt 7
'^'

''u'^
'^' multiplied by itself the pro-

%t^^h:;„Tfh:.^^^^^^^^

B r, t-"^"
'"""'"^ " """'*«' '" "ny power.

for the third power, &c.
"

' "^"^ ^°'' ^^^ second, twice

dul?e^rrowe'r :th?si tdex'irt^::
P"^";:^ !""'*^P^^'^d t"g-th- will pro.

entk poWer is theT<,S of tl.n /"'^m"* '^/"f
"^'^'^^«- Thus, tha ,«^

of thrindices i-^-Hl
*^'^>«'-^* ^"J the M.Vei, because the sum

rp, ILLUSTRATIQXS.
1 he first power of 3 is 3», or 3.The second power of 5 is 5=^=5X5 = 25The bird power of 4 is 4^=4X4X4=64ihe fourth power of 05 is •0'i*^n'-, v n^v. .?:

•00000625.
"^ 's U5 - Cox OSXOSX 05=:

The fifth power of ^ is ll'=|x|X|y |x^-= 3^
(1) Required the squares of 43, 2^74: 4-3, an^.2174''

(2) Cube utl-n!t^ tllT^
''-''^ '-' ''''''^'^

(3)Wve9tJ^h:^^^^S^^^

WWhatareti^^bi^if-alt:^^-^?^^^^^^
^w^'. 000125, atid -000000015625

EVOLUTION

involution; by referrmg to which it will
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be obvious, that the Square Root of a number, multiplied by
itself, wili produce that number ; and that the Cube Root,
multiplied twice by itself, will produce the number (or power)
of which it is the root.

Note. Tlie roota of complete powers aro called rational; and those
which cannot lie complet,ltf extriicted, arc called sxirds, or irrational
roots: iixm 1/4 = 2, is rational; Lut /.5 is a stird. The surd roots
may, howevei, be found to any extent proposed.

SQUARE ROOT.

Rule 1. Place poi)its over the units, hundreds, &c., so as to form
teriods of two figures each.

2. From the first period on the left, subtract the preatest square con-
tained in It; put the roof, on the ri^'ht as a f|uolieut; annex the succeed-
ing period to the remainder, and cull that number the Risolvcnd.

3. Divide the resolvend, exchi^ive of the units, by double the root;
annex the quotient to the root, and also to the right of the divisor to
complete it: tlieu nuiltiply the divisor by that quotient figure, and sub-
tract the product from the resolvend.

4. The remainder, with vhe next period joined, will form a new re-
solvend; and double the root, a new divisor; with which proceed as

Note 1. When the number of figures in the Integer is uneven, the
first penod will consist of but one figure. When there is an odd num-
ber ot decimals, a cipher must be added to complete the periods.

_
2. When the figures of the whole number are exhausted, periods of

ciphers may be used at pleasure, to continue the extraction in decimals.
In all cases, the root will consist of as many figures as there are pen-ous, whether integral or decimal. • *

Roots. 1. 2. 3. 4. 5. 6. 7.
Squares. 1.4. 9. 16. 25. 36. 49,

(1) What is the square root of 119025 ?*

(2) What is the square root of 106929 ?

(3) What is the square root of 22071204?

8. 9.

64. 81.

Ans. 327.

Ans. 4698.

119025(345 the root. .

9

64)290
2.5fl

68.5)3425

3425

345
345

1725
1380

1035

Proof 1190U5.

r.
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(4) What is tbe squ-ire root of 2208711? Ans. 1506-23-f-.
(5) What is tlic s(|iiaro root of YnOfiTDd? Aiis. '275G 228-f-.
(6) Wljat is tlir Siiiiaro root of l.;{7'^r)01 ? A7is. 2-091

-f-.

(7) What is flio .s(|uaro root ol'2-27IOOr)7? .1//,v. l-r)0701-f.

(8) What is the square root of •00(V]275n Ans. -OlSCO-f-.

(9) What is th(^ square root of l-2700r)9? Ans. M2G9-f

.

To find the Rootti of fractional Numhrrs.

Rule. ^\ Iini tlic tmnn of n Fi'jiction are mmptvlc. pcwcrg, extract
their roots fdv the corr,spt>ii:lhip; terms of the root.

When llicv me xin-<h, find nn cqiilvil-Mit rrsictioii, hv iiiiiltiplying io<A
terms hy the (huowiiuitor , or hv the li'<tst tnituhrr that will i'ii;ike the
denoniimitor a square. Then divide the root of iIk; niiiiieriitor by the
root (»f tl'io deiKiniiiiafor for tlie answer.—Or, rethice the fnit'tion to a
decimal, uiid extract its root.

Mixed rminberH may either be reduced to their equiviJent fractionaj
or hito a deeiuipl form.

(10) What is the square root of Ifai ?

(11) What is tlie square root of VvV/t ^

(12) What is the square root of 5f|i ?

(13) What is tlie square root of 27/^ ?

(14) What is the square root of 9J-| ?

(15) What is tlie square root of sii ?

(16) What is the square root of \ll ?

(17) What is tlie square root of 85] a ?

(18) What is the square root of 8^
?^

Ans. |.

Ans. ^.

Ans. 1\.

Ans. 5^.

Ans. ^.
Ans -89802-1

Ans. -93309-f-
Ans. 9-27-f

^;i5. 29519-f-.

To find a mean proportional between any two given nurnhers.

Bur.E. Extriict the square root of their product.

(19) What is the mean proportional between 3 and 12 ?

1/3 X 12 = v^36 == 6 the mean proportional. Ans.

(20) What is tlie mean proportional between 4276 and
842? Ajis. 1897-4-f-.

To find the side of a square equal in area to any given surfaet.

Rlle, Extract the square .root of the given area for the side of th»
square sought.

(21) If the content of a given circle be 160, what is the
side of th( squr ^qual Ans. 12-64911,

(22) If the area of a circle is 750, what la the side of th«

square equal Ans. 27-38612,
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iOO-23-f.

>G 228+.
2091 4".

r)070] -f.

018094-.

12G9-f.

•g, extract

•lying; both

iiiiike the
or by the
x'tiou to a

fractions

;

In*. |.

ins.
-f.

.s. 71
IS. 5^.

.9. 3|.
5024-

}09-f-
•274-

)19+.

umhers.

lI 12 ?

, Ans.

276 and
7-44-.

surfact.

de of th»

vt is the

4911.
e of thu

8612,

MSISTANT.] SQUARE ROOT. lis

The area of a circle given, to find the diameter.

Rums. As 3:)5 : 452, or, m 1 : 1 273239 : : thn luron : tho Bquare

of thi! iliiiiiu-ttTi or, !niilti|ily the MijUiiro root of tho men by M2837,

auil tlie proiliiot will bo \hv d'nimvU'V.

(23) What h-noth of cord must bo tied to a cow's tail, the

other end fixed in the ^vroiind, to enable her to eat just an

acre of grass, and Hb more ; supposing the cow and tail to

measure 5J- yards ? Aus. C3-75 yards.

The area of a circle given, to find the circumference.

Rule. As 113 : 1420, or, ns 1 : 12-56()37 : : the area : the sqnaro

of »he circuiuferi'iicf ; or, luult'ijly the H(iuuro root of the urcu by 3-5449,

and the product will bo tho circuuiforcMce.

(24^) When the area is 12, what is the circumference?
^ '

Ans. 12-279.

(25) When the area is 100, what is the circumference?
'

Ans. 44-839.

Ttoo sides of a right-angled triangle being given, to find tht

third side.

Case 1. The base and pcrpcndi'-Mlar being given, to find the

hypotcm le.

Rule. The square root of tlio pum of tlie siiuiires of the base and

perpeudiculur is the length of the hypotenuse.

Case 2. The hypotenuse and perpendicular being given, to find

•k the base.

f^ " Rule. The sqnnro root of tho tlillVrcuce of tho squares of the hypo-

tenuse and perpendiculai' is tho length of the base.

Case 3. The base and hypotenuse being given, to find the. per'

pendicuhir.

Rule. The square root of the dilTeiv'iice of the squares of the hypo-

tenuae and bas? is the height of the perpendicular.

(26) The top of a ca:/.Ie from the ground is 45 yards high,

and it is surrounded with a ditch 60 yards broad : what length

ijBBista ladder be to reach from the outside of the ditch to the

9 »#of the castle? Ans. I'o yards
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Base GO ymtla.

v27) The wall of a town is i35 feet high, and is surrounded
by a moat of 30 feet in breadth : recjuirod the length of a hid-^
der that will reach from the outside of the moat to the top of
*he wall? Ans. 3905 feet.

N. 6. These ^vo questions wny be varied for examples to the second
•nd third cases.

(28) In an army consisting of 331770 men, how many must
be in rank and file to forni a solid square ? Ans. 576.

(29) A oertain square pavement contains 48841 equal square
stones. How many are coniained in one of the sides?

Ans. 221.

CUBE ROOT.

KuLE 1. Point evei; third /igurc of the jjiven number, beginning at
the units' plac-e; find the preutest cnhv, in the first period, and subtract
It therefrom; put tlie root in the (jucUient, smd bring down the figures
111 the next period to the remainder for ji Rcsolvend.

2. Muhiply the square of the root found by 300 for a Divisor, and
annex to the root the number of times wiiich that is contained in the
Re$olvcnd.

3. Add 30 tim- K the preceding figure Cor figures) multinlied by the
last and the square of th. last, to tl^" divisor, and multiply the sum by
the last for a S !'';-^,u\c subt'-'.ct 'n from the Jiesolvend, and repeat
the process as im uo iiecessaiy.-

IMI

• The subjoined Theorems (deduced from Problem 91, p.ge 2^6, Em-
V f 9V rv V J-X

'fj'

4n— r^

n^{^^)-ir-,^(^-^.).

\
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NoTK. As the units mast nlwayt be pointed, ttierfe will be -oift«»

times onl^ ono or two fifrnres in iho lirHt period.—The decimals most

always consist of ro many H^Min<s iis will miistitiito complete periods,

us in the Square Root —Also, what is observed In Note ii, Square Rctot,

will hold good in this Jtulo.

Roots.
Cubes.

1.

1.

2. 3. 1. 5. fi. 7. 8. 9.

8. 27. 64. 125. 216. 343. 512. 729.

<1) What is the cube root of 99252847 ?*

'(2) What is the cube root of 389017 ? Ans. 73.

(3) What is the cube root of 5735339 ? An.^. 179.

(4) What is the cube root of :i24617.'^9 1 Ans. 319.

(5) What is the cube root of 846045! 9 ? Ans. 439.

(6) What is the cube root of ti7054036008 ? Ans. 3002.

(7) What is the cube root of 673373097125? yl/»*. 8765.

(8) Wluit is the cube root of 12-977875 ? Ans. 2-35.

(9) What is the cube root of -001900624 ? Ajis. 'hii.

I."

R, the reiinircd root, nearly. In which n denotes the given number«

and r an assumed root found by trial.

The second formuhi, which i.s more convenient than the other, be-

cause it contains no higher power than the square of r, may be thus

expressed.

Divide the given number by three times the assumed root, and from

the quotient subtract yV of the s(|uaro of the assumed root: th. square

root of the remainder, added to half the assumed root, will give the

root required. See also the uiethod of extracting any root by approx-

iipnation.

• • •

* 99252847(463 the root.

4'=64__

4»X300=4800)3?252 resolvend.

720=4X30X6
36=:6»

4800 divisor.

(J

33336 subtrahend.

46*X 300=634800)1916847 resolvend.

4140=46X30X3
9=3*

634800

l£ll6§47 subtrahend.
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Bl <t

(10) What is the cube root of 3615502756 ? Ans. 3306-|-.

(11 ) What is the cube root of 33 230979937 ? Ans. 3-2154-.

(12) What is the cube root of 15926 972504 ? Ans. 25- 164-.

To Jlnd the Roots of Fractional Nmnhcrs.

Rule. When the terms of a fraction are complete powers, extract their

roots for the corresponding terms of the root.

When tht-y are surds, il both terms be zmiltiplied by the square of
the denominnfor, an e(|Uiil fraction will be produced, the denominator of

which will be a cuIjc. Then divide tlie root of tlie numerator by the

root o*" the denominator Tor the answer.—Or, the fraction may be reduced
to a decimal, !ind its root extracted.

Mixed numbers may be reduced as in the Squai'e Root.

(13) What is the cube root of |f-4 ? A7is.
-f.

(14) What is tlie cube root of -^^^^^ ? Ans. |.

(15) What is tho culio root of 12if ? Ans. 2\.

(16) What is the cube root of 31^^^ ? Ans. 3|.

(17) What is tlie cube root of 405,-V^ ? Ans. 7f.
(18) What is the cube root of 4 ?

*"' Ans. -82982654-.

(19) What is the cube root of ^ ?

(20) What is the cui)e root of 71 ?

[2\) What is the cu!)e root of 9} ?

(22) What is the cube root of 84 ?

(23) A water cistern in the form of a cube contains 60 cubic

foet, i43 inches ; what is the length of the side 1

Ans. 47 inches.

(24) There is an excavation made for a cellar equal in

length, breadth, and depth ; which required 4913 cubic feet of

earth to be du"[ out. VVhat is the Icnjjth of the side ?

Ans. 17 feet.

(25) There is a building of cubic form, which contains

389017 solid feet: what is the superficial content of one of

its sides 1 Ans. 5329 sq. feet.

Between two mnnhers given, to fnd two mean proportionals.

Rule. Divider the greater extreme by the less, and the cube root of

the quotient multiplied by the less extreme gives the less mean; mul-
tiply the said cube root by the less mean, and the product will be the
greater mean proporfionnl.

(26) What are the two mean proportionals between 6 and
162 ? Ans. IS and 5 4.

(27) What are the two mean proportionab between 4 and
108 ? Ans. 12 and 36.

Ans. -8220707+.
Ans. 1-930978+.
Ans. 2-092845+.
Ans. 20578352+.
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xtract their

To find the side of a cube equal in solidity to any given solid

as a globe, cylinder, prism, cone, cj-c.

Rule. The cube rout of the solid content given is the side of a cube

of etinul solidity.

(28) If the solid content of a globe is 10G18, what is the

side of a cube of eciual solidity 1 Ans. 22.

The side of a cube being given, to find the side of a cube that

shall be double, treble, c^c, in quantity to the cube given.

Rule. Cube the side given, and niidtii;ly it by 2, 3, &c., the cube

root of the pi-oduct will be tlie side sought.

(29) There is a cubical vessel whose side is 12 inches, and

it is required to find the side of another vessel that will con-

lain three times as much. Ans. 17-30699 inches.

BIQUADRATE ROOT.

Role. Extract the square root of the given number, and then the

square root of that scyuire root, which will be the biquadrate root re-

quired.

(1) What is the biquadrate root of 531441? Ans. 27.

(2) What is the I)iquadrate root of 333G2176? Ans. 76.

(3) What is the biquadrate root of 5719140625 ? Ans. 275.

-^1
'

i'l
'^
\m

R m
fj"
H
^H<

% If
t m
I

Ll9

I*
9

K.1 ^14 1^1
'\

9
1 m
1- 9
im
Li

A' GENERAL RULE FOR EXTRACTING THE ROOTS OF ALL POWERS.

i. Prepare the oiven number by pointing it into periods of

two figures each for the square root, three for the cube root, &c.
2. Find the first figure of the roct, and subtract its power

from the first period.

3. Bring down the first figure in the next period to the re-

mainder, and call that the dividend.

4. Involve the root to the next inferior power to the given
one; and nniltiply it by the index of the given power for a

iivisor.

5. Find a quotient figure by connnon division, and annex it

to/the root ; then involve the whole root to the given power
tovn- subtrahend, which subtract from the first two periods.

6. To the remainder bring down the first figure of the next
nPrlA^I ISM* ft Tlt^XtT rt t tM n /"> n /I • fir»/1 o -n/inr //ii^ » oy^-** onn o itm*' «^jA-
i,

— * — - — •-" •• '• ,...-.,,...., iJtf- .^ u- — r Ur t'f t-'*-'*r ailLl tt l\\j yy cut/~

trahend, B.S before ; subtract from three periods, and proceed
thus to the end.
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Otherwise. To find ANY ROOT by approximation.

Rule. Let g denote the given number or power, n the mdex of the
power, a an ariaumed power ueurly e({ual to g, r its root, and It the re-

quii'ed root.

Then, ns S!!l±11^'1Zi11JL : a ^^ g : : r : R (T r;* which dif-

ference or correctional number, being added or subtracted, (as re(i[,uired,)

will give R , and by repeating the process, any degree of accuracy may
bo obtained.

(1) What is the square root of 14137G 'f

(2) What is the cube root of 53157376 ? Ans. 376.

(3) What is the fourth root of 19987173376? Ans. 376.

(4) Required the fifth root of 2508-17461 5614240625.
Ans. 4-785.

(5) Required the sixth root of 3-1416. Ans. 1-2102014-

X
SINGLE POSITION

Is the method of using one supposed numhcr, and working "t^ith

it as the true one, to find the real number required.|

Rule. As the result from the supposition is to the true result, so b
the supposed number to the true one required.

Proof. Add the several parts together, accordmg to the conditions

of the question.

(1) A schoolmaster being asked how many scholars he had,

said, " If I had as many, half as many, and one quarter as

many more, I should have 88." How many had he ?^

* This for the Cube Root will be. As 2a -f g : a c/} g' : : r t jft (/> r.

t 141376(376 the root.

3X2= 6 )51 dividend.

372=1369 subtrahend.

37 X 2 =-74)447 dividend

.

2762=141376 subtrahend.

X Questions belonging to this Rule have the results proportional to

then- su^ positions ; the conditions requiring the number sought to be

increased by the addition of itself, or of some known multiple or part
"
or to be diminished by the Piibtrnctloii of such part.

§ Suppot^e be had 40. Theii 40+ 40+20+ 10=110.

^1

And, as 110 : 83:: 40
88X_4!0

"liTif 11
32 Ans.
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(2) A person who had a certain number of antique coins,

said, if the third, fourth, and sixth parts of the number were

added together, they would make 54. How many had he ?

A US. 72.

(3) A chaise, a horse, and harness, cost i^CO ;
the horse

being double the price of the harness, and the chaise double

the price of the horse and harness. What was given for each ?

Ans. Horse JC13..G..8. harness jCG..l3..4. chaise £'\0.

(4) What sum of money will amount to .rSOO in ten years,

at £6. per cent, per annum, simple interest ?

*
Ans. X-187..10.

(5) A, B, and C, dividing a quantity of goods, which cost

£120. mutually agreed that D should have a third part more

than A, and C a fourth part more than B. What must each

man pay? Ans. A £30. B £W. C £50.

(6) A gentleman bought a house, with a garden, and a

horse in the stable for X500. lie paid four times the price

of the horse for the garden, and 5 times the price of the gar-

den for the house. What were their respective prices ?

Ans. Horse £20. garden jC80. house £400.

f 2

DOUBLE POSITION

Requires the use of two^upposcd mnnhvrs to find the true one

required.*

iluLE. Work with the two supposed nimihors, and mark the crrorx

in the results with -|- or — , iiccoi'diup: as thuv exceed or fall short of

the true result; then place the errors aguhist.tlielr respective positions,

and multiply them crosswise.

If the errors be of lihc Uinrls, i. e. both preafer, or both less than the

given number, take their ditterence for a divisor, and the tlillerence of

the products for a dividend. But if ?/7?,'77.-o, take their sum for a divisor,

. yid the sum of their products for a dividend : the quotient will be the

answer, t

* Questions belong to this Rule which rocjuire tho addition or snlv

Iraction of a number, &c., which is not any known part of flie number
required. The results are, therefore, not proportional to their suppo-

eitions.

t The following Rule will, in some cases, be ^^unu more eligible:

Midtiply the difference of the supposed numbers by the less error*

and di\ride the prodi>et by the dijr.renre of the euors when they are of

F
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(1) A, B, and C, would divide jC200. among them, so that

B may have £6. more than A, and C £8. more than B. How
much must each have 1*

(2) A man hnd two silver cups of unequal weight, having
one cover to both of 5 ounces. Now if the cover is put on
the less cup, it will double tlie weight of the greater ; and
put on the greater cup, it will be thrice as heavy as the less.

What is the weight of each ?

Ans. 3 ounces the less, and 4 the greater.

(3) Three persons conversing about their ages ; says K,
••My age is equal to that of H, and i of L's ;" and L says,

"I am as old as both of you together." Required the ages of

K and L ; H's being 30. Ans. K 50, and L 80.

(4) D, E, and F, playing at cards, staked 324 crowns ; but

disputing about the tricks, each man seized as many as h«
could : E got 15 more than D ; and' F got a fifth part of both

their sums added together. How many did each person get ?

Ans. D 127|, E 142 1, and F 54.

(5) A gentleman meeting with some ladies, said t'O' them,
" Good morning to you, ten fair maids." " Sir, you mistake,.*'

like kinds, or hj their sum, when unlike ; the quotient will be a cor-

reclionnl uiinihcr; \\ liich being added to the nearest snpponiion when
defrrfivc, or subiracied from it when excessive, will give the number
re(iuired.

£. £.
* 1st. Suppose A's slinre = 40 2nd. Sujipose A's shai-e = 70

then B's = 4G then B's = 76
and C's — 54 and C's = 84

Sum 140 Sum 230

Therefore llio error is Here the error is + 30, or 30 too

— ()0, or (iO too little. much.
stip. err. £.
40 .^ 60 A 60
70 ^ 30 B 66"

4-:00 1200 C 74

.^^.;.,.v I'^oo 200 Proof.

60-|-30^.0l0)540|0 dividend,

£(\{) = A's share.

Or, h\ th*? Ride in the Note.

70 — 40 X 30 __ 30 X 30 _ jq^ ^\^q con-ectional number.
60 + 30 m)

1hr\] 70—10-^ 60 — A's shnie. as before.
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answered one of them, " we are not ton ; but if we were thj^jj^

times as many as we are, we should be as many above ten as
we are now under." How many were they? . Ans. 5.

50, or 30 too

A RITHMETKJAL PROGRESSION.
An Aruhmetical Progression is a series of numbers increasing

or decreasing uniformly by a continued equal difference. Thus,

o' K o' ii' i/ p > are zncrcc*i//ff Arithmetical Series.
Zy 5, 8, 11, 14, 6lc. S

°

le' 12'
fi'

4' OSj [
^^6 '^^<^''^"*"'^ A'^ithmetical Series.

Observe, that the terms of the first series are formed by adding »no
cessively tho common dilVt-reuce 1, and the second by the common dii
ference 3. The tenns of the third and tlie fourth diminish continually
by the subtraction of 1 iiud 4 respectively.

In an odd number of terms, the double of the mean (or
middle term) is equal to tiie sum of the ecctr'^mes, or of any
two terms equidistant from the mean. Thus, m 1,2, 3, 4, 5,
the double of 3=1+5=^2+4 = 6.

In an even number of terms, the sum of the two means is

equal to the su??i of the extremes, or of any two equidistant
terms. Thus, in 2, 4, 6, 8, 10, 12, 6 + 8 = 2 + 12 = 4 +
10 = 14.

To give Theorems or Rules for the solution of the various
cases, the terms are represented by symbols, or letters.

Thus let a denote the less extreme, or least tertn,

z the greater extreme, or greatest term,

d the common difference,

n the number of terms, and
s the stim of all the terms.

Any three being given, the others may be found.

Note. The twenty cases in this Rule may be resolved by the foUovr
Ing Theorems

:

—
(_ « , fiS S
n—l)a= 2=—

n n

z~a-\-(n—l)d= a =—
n n

•ir7(«-l)= J,f \-^{ld+zJ--2ds.

-a -an

-1 n~l n

nz-

w-

•i</(n—1)= V(id—a)'
I 2ds--{d,

-s 2 _{z'\-a).{z—a)

% %

n 2s— a— a
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I!'
'

P .^ 'l

n=- -+1 =
1.Z-

a-\-z d

s=^^n{a-\-z)-

^d-\-z—^{U'{-^f—2ds

d

s—a-\-da

d
^n.2a^d{n—l')^\n.'Zz—d{n—\.)

Moreover, when the least term a = nothing, the Theorems

become z-d{n— 1,) and s^^^^nz.

C.9.§e 1. The two extremes and the number of terms being given,

to find the sum.

Rule. Multiply the sum of the extremes by the number of terms,

and hiilf the product will be the answer.*

(1) How many strokes does the hammer of a clock strike

in 12 hours ?t

(2) A mah bought 17 yards of cloth, and gave for the first

yard 2^. and for the last \0s. What was the price of the 17

yards ? -^"^- ^5. .2.

(3). If 100 eggs be placed in a right line, exactly a yard

from each other, and the first a yard from a basket, how lar

must a person travel to gather them all up singly, and return

with every egg to put it into the basket ?

Ans. 5 miles, 1300 yards-

Case 2. The same three terms given, to find the common dif-

ference.

Rule. Divide the difference of the extremes by the numbrr of terms

less 1, and the ([uotient will bo the answer.

(4) A man had eight sons, whose ages were in arithmetical

progression ; the youngest being 4 years old, and the eldest

32. What was the common difference of their ages 1%

(5) A man travelling from London to a certain place,

went 3 miles the first day, and i i creased every day by an

eqvial excess, making tlie"^ twelfth day's journey 58 miles.

* The learner shonld find each of these cases among the preced

ing Theorems. Thus, the present Rule will be found designaled by

«=i7t(a+ z,) &c.

t 12 -I- 1 X 6 = 13 X fi = 78. A?is.

t 32 — 1 — 8 - 1 ^ c,g _;, i years- Ans.
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What was the daily increase, and how far did he travel in 12

days 7

Ans. 5 miles daily increase^ the whole distance 3GG mnes.

Case 3. The two extremes and the common difference being

givcny to find the number of terms.

Rule. Divide the tlltTfreiKe of the exlreiiies by the comnion diffbr-

ciiCe, fuid the quotient increiisnd by vni/i/ is the uiiinber sought.

(6) A person travellinf; into the country, went 3 miles tho

first day, and increased every day 6 miles, till at last he went

58 miles in one day. How many days did he travel ? Ans. 12.

(7) A man being asked how many sons he had, said, that

the youngest was 4 years old, and the eldest 32 • and that

his family had increased one in every 4 years. How many

Lad he ?

*

• ^"*- 8-

Case 4. The greater extreme, the number of terms, and the

common difference being given, to find the less extreme.

Rule. Multiply the common difTerenco l)y the number of ternis less

1 ; subtract the product from the greater extreme, and the ditforenco

will be the less extreme.

(8) A man went from London to a certain town in the

country in 10 days ; every day's journey exceeding the former

by 4 miles, and the last being 46 miles : what was the first ?

Ans. 10 miles.

(9) A man took out of his pocket, at 8 several times, so

many dillerent numbers of shillings, every one exceeding tho

former by 6, the last being 46 : wliat was the first ? Ans. 4.

Case 5. The common difference, the number of terms, and the

sum being given, to find the less extreme.

Rule. Divide the sum by the number of tonns : from the quotient

subtract haU' the ])roduct of the comiium ditft-rence into the number of

terms less 1 ; and the remainder will be the less extreme.

(10) A man is to receive jC360. at 12 seven' payments,

each payment to exceed the former by jG4. and is willing to

bestow the first payment on any one that can tell him what i,

is. What will that person have for his pains ? Ans. £Q.

Case 6. The less extreme, the common difference, and the num
her of terms being given, to find the greater extreme

RcLE. Multiply the number of teims less 1 by the common diffbr

f ,
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I

!
;'i

i 1

ence ; to this pijoduct atld the less extreme, and the sum will be the
greater extreme.

(11) What is the last minihcr of an arithmetical progres-

sion, beginning at G, and continuing by the increase of 8 to

20 places ? Ans. 158.

GEOMETRICAL PROGRESSION.

A Geometrical Progression is a series of numbers increasing

or decreasing uniformly by a common ratio; that is, by the

continual multiplication or division of some particular num-
ber. Thus,

1, 2, 4, 8, 16, 32, &c., is an incrcasintr Geometrical Series,

in which the terms are formed by multi])lying successively by
the ratio 2.

81, 27, 9, 3, 1, 1, &c., is Vi'decreasing Geometrical Series, in

which the terms are formed by dividing successively by the

ratio 3. It is evident that either of these may be continued
without end.

,

In an odd number of terms, the square of the mean is equal

io the product of the extremes, or of any fnio terms equidistant

from the mean. Thus, in 3, 6, 12, 24, 48; 12X12=3X48
-«6X24=144.

In an even number of terms, the product of the two means
is equal to the product of the extremes, or of any two equidis-

tant terms. Thus, in 32, 16, 8, 4, 2, 1; 8X4=32X1=
16X2=32.
To give Theorems, or Rules expressed in symbols, for the

solution of the various cases, as in Arithmetical Progressionj

let a denote the less extreme, ^
X the greater extreme,

r the ratio,

n the number of terms, and

s the sum of all llie terms.

Any three being given, the others may be found.

Note. The twenty Theorems followiiig solve all the possible casefl

in Geometrical Progression.

Theor I.
n—

1

r ==
z*

or.
Loff. z—loff. a

a Log. r
fl=n.

n * In t^ case, if the qnoiient of — be divided continually by r, uU

nothing remains ; the ?mmb(r of divisions.-^- 1 will give n.

I .
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__ rz—a , z—a
II. -=s; or, z-\- —'=s.

r—l r—l

III. [—|"-'=r; or. Log. -3—log.a-hn—l=Log. r

IV. z+
z—a s—a

V. = r.

s—z

VT /
-^—

Q

\"~'_ ^
. from which n may be found, as in

\ s—z I a ' Theorem I.

Lot;, a — log. a
, , ^^^t ,^i

Log. (*—a)—log. (5—z)

VIII. ^^-ii-=.. j:x. ^'-'>±L=s ^-"=.
r—

1

r r

X. r-=^^=^+l ; or.
W- (--1 >+«-l"S. «

^,_
a Log. r

Tn—

1

in—

1

XI. zXs—z\ =aXs—a\ ; whence z maybe found by

Double Position. XII. r°= ; whence r may be
a a ^

found in the same manner.

XIIL ^ = a. XIV.
''^^~^]

^s.
/-1—1 y-n ^.1—

I

und.

)ssible casea

XV. rz-{r—\)s^a. XVI. /•=-i=
rz—(r— l).s

; or,

Log. z—log. rz—(r— 1 )s __

Log. r

7n—

1

B—

1

f^S
.f^'.XVII. ax^—af- =zX5—^p. XVIII.

' s—z s—z

From the two preceding, a and r are to be found by Double
Position.

XIX.
(r—1).9_
f—\ a.

y." A.n 1

XX. — yis^=z.

In a Geoinetriral series decreasing ad infinllum, a becomes
s=0, and n is infinite, or greater than any assignable number.
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Hence the three following will exhibit all the various caset

of such a series.

_ rz z
I. J= -:-Z-\- II. z=:

r(r-l)
III. r=

s— zr— 1 T—

1

z
z

r

Note. Ii'. these cuson, when the ratio is a proper fraction, r mast be
'Uikeu =1 the rvcipi-ocal of the I'ruction. Thus, when the ratio is *,

Case 1 . The less extreme, the ratio, and the number of terms

being given, to find the greater extreme {or any remote term)

without producing all the ijitermediute terms.

Rule 1. When the least teiTn is equal to the ratio. Write dovyrii a

few of the lauding terms of the series, and over tliem the urithmetical

senes, 1, 2, 3, 4, &c., iis indices or exponents. Find which of thfc *•

dices, added together, will give the index of the term sought, and the

continual product of the terms standing under those indices will be the

term sought.

2. When the least term is not equal to the ratio. Write down the

leading terms as before, and over them the indices, 0, 1,2, 3, 4, &o.

Kxamine which of these, added together, will give an index one less than

the number of the term sought; multiply the terms under such indices

mto each other, dividing the product of every two by the first term, and

the last quotient will be the term required.*

Otherwise, By Theorem YH,

(1) A man agrees, for 12 peaches, to pay only the price of

the last ; reckoning a farthing lor the first, and a halfpenny for

the second, c^c, doubling the price to the last. What must

he give for them ?t

(2) A farmer, who went to a fair to buy some oxen, met

with a drover who had 23, for which he asked him £\Q. a

piece. After a great deal of dodging between the parties, it

was finally agreed that the farmer should pay the pii?e of the

last ox only, reckoning a farthing for the first, and doubling

it to the last. How much would they cost him ?

Ans. JC1369..1..4.

* If the least tenn is unitTj, there will (of course) be no di\ xsion.

re a = 1. 7-=:2. and n = 12, a and r being nnert Here a =
Indices,

Geom, series.

0, 1, 2, 3,

8, 16.

^qual.

Then 4 + 4 + 3 = 11 =«— 1.

Hence iCi X 16X8 = Q048 qrs. = r, and 2048 qrs. — iS..2..8 An»
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(3) A sum of money is to be divided among 8 persons, the

first to have £20. the second ;60. and so on in triple pro-

portion. What will the last have ?• Ans. X 13740.

(4) A gentleman dying left nine sons, to whom and to his

executors he bequeathed his estate in the manner following :

To his executors £50., to his youngest son twice as much as

o the executors, to the nex*. double that sum, and so on to

ihe eldest. What was his fortune ? Ans. ^25600.

Case 2. The less extreme, the ratio, and the number of terms

being given, to Jnd the sun. jf all the terms.

Rule. Find the greater extreme us l)ef(.re. and divide the difference

between the extremes by the ratio less 1 ; to the quotient add the great-

er extreme for the smot required. This is Theorem II. Or, by Theo-

rem VIII; without liudiiig z.

(5) A young man conversant with numbers, agreed with a

gentleman to serve him twelve months, provided he would

give him a farthing for his first month's service, a penny for

the second, and Ad. for the third, &c. What did las wages

amount to ?t
^^^'*- -^5825,.8..5i.

(6) A man bought a horse, and by agreement was to gue

a farthing for the first nail, three for the second, &c. Now
supposing there were 8 nails in each of his four shoes, what

was the price of the horse? Ans. JC965114681693..13..4.

(7) A person whose daughter was married on new-year's

day, gave her husband 1^. towards her portion
;
promising to

double the sum on the first day of every month during the

year. What was her portion ? Ans. £204.. 15.

(8) A laceman, well versed in numbers, agreed with a

gentleman to sell him 22 yards of rich brocaded gold lace,

for 2 pins the first yard, 6 pins the second, &c., in triple pro-

portion. What was the price of the lace, valuing the pins

* Indices

Gcom. series 2oS;6J;i8o:54o; I
""="'+'+'='='-'•

Hence
540X540X60

=540X27 X3=43740=z.
20X20

Otherwise a7^i=20X3^=43740=z.

t Here o=l, r=»4, and z=12. Therefore s =
4>«— 1 1G777215

4 — 1 3

= 5592405 qrs.

F2
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m

at 100 for a fartWng ? Also, what did the laceman gain Sup-

posing the lacA to have cost him £7. per yard ?

Ans. The lace sold for jC32G886..0..y. Gain jC326732..0..9.

Case 3. TAe Jirst term, end the ratio, being given, to find the

aum of an infmite decreasing series.

Bum. Divide the 8(j[uiiro of the first ienn by the difference between
the first and second.*

(9) What is the sum of the circulating decimal -9^, or the

series /^ + yfw + to'o o» <^c., continued ad infnitum ^ Ans. 1.

(10) Required the sum of the infinite series | + |-i-|,
Ac; also of the series

J.
-f- ^ -f ^, <fcc. Ans. 1, and \.

(11) Suppose a body to be put in n^otion by a forf'e which
gives it a velocity of 10 miles the first »ninute, (or any given
space of time,) 9 miles in the second equal space, and so on
in the ratio of -^^ ; how many miles would it pass over, if

continued in motion for ever? Ans. 100 miles.

SIMPLE INTEREST, BY DECIMALS.
To give Theorems for the solution of the different cases in

Simple Interest, let p denote the principal, r the ratio, t the

time, (in years,) i the interest, and a the amount.

Note. The Ratio is the interest of jEl. for one year, at the rate per
cent, propose i, and may be found by Proportion : thus, at £5. per cent.
pet annum, s v,

As jCIOO : £5 \£ : je05, the ratio.

Therefore the ratio at

3 per cent, is

-k ' ' '

4 . . .

•03

•035

•04

4^ per cent, is

5

. . 045

. . 05
51 055, &c

Case 1 . When the principal, rate per cent, and time are given^

to find the interest.

Rule. Multiply the principal, ratio, and time together, and the pro
duct will be the interest required.

That is, prt= i.

(1) What is the interest of jG945..10. for 3 years, at jC5.

per cent, per annum ?t

* See the third formula, Theorem 1. for infinite series, page 128.

tjw<« X945-5X-0^X3 = £141 825. = £141..1(5..G. Ans.
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(2) What is iho interest of jC547..14 , at £i. per cent, per

annum, for G years 1 Aiis. JC131..8..1 1..208 qrs.

(3) What is the interest of jC79G..15., at X'4^. per cent, per

annum, for 5 years? Ans. X'179..5..4^.

(4) What* the interest of jC397..9..5. for 2^ years, at X*3}.

per cent, per annum? Ans. jC34..15..6..3-55 qrs.

(5) What is the interest of jC554..17..6. for 3 years, 8

months, at jC4|. per cent, per annuiu ? Ans. jC91..11..1 05rf.

(6) What is the interest of jC236..18..8. for 3 years, 8

montns, at £ol. per cent, per annum ?

Ans. JC47..15..7..2-293 qrs.

When the interest is for any number of days only.

Run. Multiply the interest of jEI. for a day, ai tlie given rate, by
the principal and the number of days, and the product will be the

answer.

The Interest of £\. fur one day.

^£•00005479452*
« -00006849315
' -00008219178
• -00009589041

at jC4= 0001 0958904
4^=00012328767
5 = 00013698630
5i=-00015068493, &c.

At jC2 per cent.

2^
3

3i

(7) What is the interest of jC240. for 120 days, at jC4. per

cent, per annum ?t

(8) What is the interest of jC3G4..18. for 154 days, at £5.

per cent, per annum ? Ans. jC7..13..] 1^^-

(9) What is the interest of JC725..15. for 74 days, at jC4.

per cent, per annum ? Ans. jC5 .17..8^.

(10) What is the interest of £100. from the 1st of June,

1826, to the 9th of March folio wiiig, at £5. per cent, per

annum? Ans. £3..16..11jf.

Case 2. Whenp, r, and t are given, to find a.

EuLE. prt-\-p^^ a.

(11) What will £2/9.. 12. amount to in 7 years, at £4^
per cent, per annum ?|

(12) What will £320. .17 amount to in 5 years, at £3^
per cent, per annum? Ans. £376. .19. .11. .2-8 qrs.

* The tal)le is {'ormed thus :

—

As 3(i.5 days : X-aii : : 1 day : i;-0000ri4794.52, &c.

* •000109:>8!)01 X 240 X 120 =£3-l.Jf)lG4:3r,2 =jE3..3..1;i. Ans.

.279-6 X -045 X 7 +279-6 = JL'3G7G74 =i;3G7..13..5..304 qrs-
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(13) What will i:926..12. amount to in 5i years, at £4.
per cent, per annum ? Ans. £1130..9..0..1-92 qrs.

(14) What will jC273..18. amount to in 4 years, 173 days,
at £3. per cent, per annum ? Ans. X*310..14..I..3-3512 qrs

Case 3. When a, r, and t are given, to find p.

RUL£.
rt-^l

=.p

(15) What principal, being put to interest, will amount to
£367..13..5..304 qrs. in 7 years, at jC4i. per cent, per annum !*

(16) What principal will amount to jC376..19..11..2-8 qrs.
in 5 years, at £^. per cent, per annum ? Ans. .£320.. 17.

(17) What principal will amount to jeil30..9..0..1-92 qrs.
in 5^ years, at £A. per cent, per annum ? Ans. i;926..12.

(18) What principal will amount to £310. .14..!..33512
^rs. in 4 years, 175 days, at £2. per cent, per annum ?

Ans. £213.. \Q.

Rule.

Case 4. When a,p, and t are given, to find r.

a— p
±-= r.

(19) At what rate per cent, per annum will je279..12.
amou, f to JC367..13..5..304 qrs. in 7 years ?t

(20) At what rate per cent, per annum will £320.. 17.
amount (o €376. .19. .1.1. .28 qrs. in 5 years ?

Ans. jC31. per cent.

(21) At what rate per cent, per annum will £926. .12
.amount to £1130.. 9. .0.. 1-92 qrs. in 5^ years?

Ans. £4. per cent.

(22) At what rate per cent, per annum will £273. .18
amount to £310..14..1..3-35r2 qrs. in 4 years, 175 days?

Ans. £3. per cent

Case 5. When a, p, and r are given, to find jf.

pr
BUE£. »= t.

* -045 X 7 4- 1 = 1-315
; then 367674 -r- 1-315 = .C179-6 =iS79..1g

i 367-674 — 27P-6 88-074

27i)G X 7 1957-2
-045, or £i!^. per cent. Ans.
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(23) In what time will jC279..12 amount to JC367..13..5..
3-04 qm at £A\ per cent per annum ?*

(24) In what time will £320.. 17. amount to i:376..19..11..
2*8 qrs. at £2^. per cent per annum ? Ans. 5 years.

(25) In what time will je926..12. amount to jC1130..9..0..
1-92 qrs. at jC4. per cent, per annum? Ans. 5i years.

(26) In what time will X'273..18. amount to je310..14..1..

33512 qrs. at £3. per cent, per annum ?

Ans. 4 years ^ 175 days.

ANNUITIES.

An annuity is a yeady income or rent. Perpetual Annuities
are those which are to continue for ever ; Terminable Annui-
ties are to cease within a limited time ; and Life Annuities are
to continue during the term of life of one or more persons.

The Amount of Annuities in Arrears.

Let u denote the annuity, r, t, and a, as before.

Case 1. Given, u, r, and/, to find a.

Rule. (^+0 X lu = a.

, (27) If a salary of jC150. be forborne 5 years, at £5. per
cent, per annum, what will be the amount?!

(28) If jC250. yearly pension be forborne 7 years, what
will it amount to at £A. per cent, per annum ? Ans. jCl960.

(29) There is a house let upon lease for 51 years, at £&0.
per annum, what will be the accumulated rent, allowing in-

terest at £4:\. per cent, per annum ? Ans. ^£363.. 8. .3

(30) Suppose an annual pension of £2S. remain unpaid for

8 years, what would it amount to at £6. per cent, per annum ?

Ans. JC263..4.

Note. When the annuity is payable half-yearly, or quarterly, u will
denote a single payment, r, the interest of £1. for that interval of time,
and t, the number of payments.

(31) If a salary of ^£150., payable every half-year, remain
unpaid for 5 years, what will it amount to in that time, allow-
ing interest at £5. per cent, per annum ? Ans. £834..7..6,

* 367-674 — 279-6 = 88-074, and 279-6 X '045 = 12-582
•f- 12-582 = 7 years, Ans.

t /4 X -05

then 88-074

(^'+') X 5 X 150 =(2 X -05+ 1) X S X 150 — 11 X 5 X
il50= £825. Am.
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.(32) If a salary of jC150., payable every quarter, were left
unpaid for 5 years, what would it ainouht to in that time at
^5. per ^ont. per annum 1 A„s. ^£839. l.,3.

Note. It inay be f.bscrvod by conipaviag the ropults of the 27fli
dlat, and 32iid e.xjimplos, that half-veailv piivments are mere advmita-
geous than yearly, and quarterly more than half-yearly.

Case 2. When a, r, and /, are given, to find v.

Bulk. .= w.

(33) If a salary amounted to jC825. in 5 years, at £5. per
cent, per annum, what was the salary ?*

(34) If a houpa has been let upon lease for 5i years, and
the amount in that time is JC363..8..3. at £4^. p"er cent, per
annum, what is the yearly rent ? Ans. £60,

(35) If a pension amounted to jC1060. in 7 years, at £i.
per cent, per annum, what was the pension ? A?is. JC250.

(36) Suppose the amount of a pension was je263..4. in 8
years, at £[)^ per cent, per annum, what was the pension ?

Ans. jC28.
(37) If the amount of a salary, payable half-yearly, be

^^834..7. .6. in 5 years, at £5. per cent.'per annuni ; what is
the salary per year?t Atis. jGISO.

(38) If the amount of an annuity, payable quarterly, was
£839..]. .3. in 5 years, at £[}. per cent per annum ; what was
the annuity? Ans. £150.

Case 3. When ti, a, and t are given, to find r.

(a — vf) X 2Rule.
{t—l)Xnt

(39) If a salary of £]50. per annmn amounts to £825. in
6 years, what is the rate per cent. ?J

(40) If a house has been let upon lease for 5-^ years, at

£60. per annum, at what rate per cent, would it amount to
X'363..8..3 ? Ans. £4^. per cent

825 X 2 tG50

(•05X4+ 25)X5'
•t See note, p. 133.

2-2 X5
_1R50

"IT
- = X150. Ans.

4 X ir)0V5 " 2^i50X'5
r: therefore the rate is £5. per rent.

^

150 X 10 20
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(41) If a pension of je250. per annum amount s to £1960.
in 7 years, what is the rate per cent. ? Ans. £4. per cent.

(42) Suppose the amount of a yearly pension of jC28. bo
JC263..4. in 8 years, what is the rate per ctuit, per annum ?

Ans. £5. per cent.

(43) If a salary of jC150. per annum, payable half-yaarly,

amount to JC834..7..6. in 5 years, what is the rate per cent. \*

Ans. £5. per cent.

(44) If an annuity of jC150. per annum, payable quarterly,

amount to iE?839..1..3. in 5 years, what is the rate per cent.?

Ans. £5. per cent.

Case 4. When «, a, and r are given, to find t^

a

Rule.
u

(2-r)

2r
t.

1 f'^a \
Or, put i= m ; then \/\- \- m*] — m= t.

r yitr J

(45) In what time will a salary of jGlSO. per anmim
amount to £825. at £b. per cent. ?t

(46) If a house is let upon lease at jC60. per annum till it

amount to £363. .8.. 3. at £4i. per cent, per annum, for what
term of years was it let ? Ans. b\ years.

(47) If -a pension of £250. per annum, having been for-

borne a certain time, amount to £1960. at £4. per cent., how
long has been the time of forbearance ? Ans. 7 years.

(48) In what time will a yearly pension of £28. amount to

£263. .4. at £5. per cent, per annum ? Ans. 8 years.

(49) If an annuity of £150. per annum, payable half-

yearly, amounted to £834. .7. .6. at £5. per cent , what time
was the payment forborne 'I* Ans. 5 years.

(50) If a yearly pension of £150., payable quarterly,

amounts to £839. .1.. 3. at £5. per cent, per annum, what has
been the time of forbearance ? Ans, 5 years.

See Note, p. 133

825
1 1/ 8 X -05 X -r^ + (2— -05)2— (2— •0.'))

2 X -05

• -40 X 5-5 + 3-802O— I •.05 2-45 — 1 •f)5
.= -5-:--l = ycars. Ant.
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A Table by which the Interest of any sum from £1. to JC30000. may be
easily computed fo- any number of dnys, at any rate per cent.

No. £. s. d. qrs. No. s. d. qrs. No. qrs.

30000 82 3 10 Oil 200 10 11 203 1 2-63
20000 54 15 10 2-74 100 5 5 301 0-9 2-37
10000 27 7 11 1-37 90 4 11 0-71 0-8 210
9000 24 13 1 3-23 80 4 4 2-41 0-7 1-84
8000 21 18 4 MO 70. 3 10 0-11 0-6 1-58
.'000 19 3 6 2-im GO 3 3 1-81 0-5 1-32
6000 16 8 9 0-82 50 2 8 3-51 0-4 1-05
5000 13 13 11 2-68 40 o o 1-21 0-3 0-79
4000 10 19 o 0-55 30 1 7 2-90 0-2 0-53
3000 8 4 4 2-41 20 1 1 0-fiO 01 0-26
2000 5 9 7 0-27 10 6 2-30 0-09 0-24
1000 2 14 9 2-14 9 5 3-67 0-08 0-21
900 2 9 3 3-12 8 5 1-04 0-07 0-18
800 2 3 10 Oil 7 4 2-41 OOG 0-16
700 1 18 4 MO 6 3 378 0-05 013
600 1 12 10 2-03 5 3 115 004 0-11
500 1 7 4 3 07 4 2 2 •52 003 0-08
400 1 1 11 003 3 1 3-89 02 0-05
300 k; 5 1-04 o

1 1-26 0-01 003

The above Table is thus constmcted: as 3G5 d.iys : £1. : : 1 day '

•2-63 or*., &c. Hence it appears tliat the several tabular sums are tho/>f.

which answer to the respective numbers of days, at the rate of £1. per
year.

In a similar Table in Rccs's Cyclopedia, there are no fevi^er than IG
errors. In Dr. Hutton's Table, (Aiithmetic, page 84, 12th edition,)
there is one error. The above may be de])euded on as accurate.

Rule. Multiply the principjj by the rate, both in pounds, and the
product by the number of days : divide the last product by 100, collect
tromthe Table the several sums answering to the several parts of ths
quotient, and the aggregate amount will be the Interes'; required.

Example 1. What is the interest of £370.. 10. for 220 days
at £A\. per cent, per annum ?

370-5

4^
18525

14820

1667-25

220

3334500
333450

Against 3000 stands 8

600 .

60 .

7 .

0-9.

005

1

, s.

4
12

3

3007 90 10

d. qrs.

4 2-41

10 2-08

3 1-81

4 2-41

2-37

0-13

11 3-21 Ans
True to the last decimal.

To

3667 95-00
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Example 2. Taking Ex. 8, page 131, we have

364-9

5

1824-5

154

72980
273675

Against 2000 stands

2809 73-0

800
9
0-7

003 ••••

2809-73

£. s. d. qrs.

5 9 7 0-27

2 3 10 0-11

5 367
1-84

008

7 13 11 1-97 An*

Example 3. Wj^tt is the interest of £17.. 10. for 117 days
at £^\. per cent.^ro: annum

17-5

4-75

875
1225
700

83-125

117

581875
914375

97|25-6"25

Against 90 stands

7

0-2 .

0-05

97^2'5'

£. s. d.

4 11

qrs. ^

0-71
J

4 2-41 -i
0-53 "\

013
1

5 3 3-78^71*. i 1

To find the amount of a yearly income or salary, 6fc., for a

number of days.

iMuhiply the number of pounds per year by the number of
iay; collect the Tabular sums answering to the product, as
before, and their aorgrecjate will be the answer."Oft*

Example. What will a person receive for 45 days, at tht^

rate of £105. per annum ?

105
45

525
420

4725

£. s. d, qrs.

Against 4000 stands 10 19 2 0-55

700 1 18 4 1-10

20 1 1 0-60

5 3 115
4725 12 18 10 3-40 ^;jj.

Note. Any of the preceding examples of interestJor days, in page
131, or examples 20 and 21, page 68, mny be worked by this metboa.
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A Table showiug the number of days from any day in the month to the
same day ni any other month throii-^h tho year

To 5
2 >, to ^ >

•

^-i

31 i 55)

'^, <^ •-s •-? *r: 71' ;^ C
'Jan. :i65 90120 151 181212213 273'304 331
Feb. :\34 3G5 28 59 89 120,150 18121-' 242:2731303

1
Mar. 30G 337 3G5 31 Gl 92122 153 184:214 245^275

li

Apr. 275::}0() Xi I 3G5! 30 Gl 91 122 1^3183214244
May 245 27G;i04:33o:iG5 31 61^ 123153 184'2 141
June 214 245 273 301 334 3Go 30|'ml' 92! 122 153:183
July 184 215 243 27!304;i35 3G5 31 62 92 123153
Aug. 153 184 212 243 273 301334 365 31 61 92 122
Se])t. 122 153 181 273,303 334 3G5 30 61 91
Oct. 92 1 23 1511 82 212 243:273 304 335 365 31 61
Nov. Gl 92 120 l.Oli] 81 212242273 304 334 365 30

[Dec. 3 J 62; 90,121il51il82|212'243274 304 335365

DISCOUNT.

Let s «epresent the sum to be discounted, r the ratio, t the
fiwc, (in years,) and j!? i\\e jorcscnt worth.

Case 1 . Given s, r, and /, to find p.

Rule.
rt-\- I

P-

(1) "What is the present worth of jC357..10. to be paid 9
months hence, at j6'5. per cent, per annum ?*

(2) What is the present worth of X'275..10 due 7 months
hence, at £5. per cent per annum? Ans. X'267..13..10152(/.

(3) What is the present worth of jC875..5. 6. due 5 months
hence, at £A\. per cent, per annum ?

Ans. £859.. 3. .3. .3-01 824 qr.'i.

(4) How much ready money can I receive for a note of

je75 due 15 months hence, at £b. per cent, per annum?
Ans. £:70..11..9-1764(/.

357-5 T- -05 X 75 + 1 r= 344-5783 = je344..11..6..3168 qrs. Anj



ASSISTANT.] DISCOUNT. 1S9

Case 2. When p, r, and t are given, to find s.

Rule prt -\-p= s.

(5) If the present worth of a sum of money due 9 months
hence, allowing X'j. per cent, pvr annum, be £'3ii..ll..Q.

3"168 qrs., what was the sum due?*

(6) A person owing a certain sum, payable 7 months hence
agrees with the creditor to pay him douri X'2G7..13..10152J.,

allowing £5. ^,ov cent, per annum lor present payment : what
is the debt? ' A7is. je275..10.

(7) A person receives jC859..3..3..3 01824 qrs. for a sum
of money due 5 nwnths hence, allowing the debtor X4|. per

cent, per annum for present payment : what was the sum due ?

Ans. X'875..5..6.

(8) A person paid r70.. 11. .9-1761^/. for a debt due 15
months hence, being allowed £5. per cent, per annum for the

discount. How much was the debt ? Ans. £75.

RULK.

Case 3. When s, p, and t are given, to find r.

s— p——= r.
pi

(9) At what rate per cent, per annum will jC357..10., pay-

able 9 months hence, produce X"344..11..6..3-168 qrs. for

['resent payment ?t

(10) At what rate per cent, per annum will jC275..10.,

payable 7 months hence, be worth X"267..13..10-152J. for

present payment ? Ans. £5. per cent.

(li) At what rate per cent, per annum will X875..5..6.,

payable 5 months hence, produce the present payment of

je8,59..3.. 3. .3-01824 qrs. 1 Ans. £\\. per cent.

(12) At what rate per cent, per annum will jC75., pay-
able 15 months hence, produce the present payment of

Ji:70..11..91764(?. Ans. £5. per cent.

Case 4. When s, p, and r are given, to find t.

Rule.
i— p
pr

= t

344-5783 X -O-J X •7-) + 344-5733 = £3.">7..10. Ana..

t 3.57-5— 344-5783

344-5783 ^' -'--
-05 or X5. per cent. Ans.
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(13) The present worth of jC357..10., due at a certain time
to come, \s£:i 11.. 1 1 ..6..3] 68 (jrs. at X'5. per cent, per annum :

in what time should the sum have been paid without any
discount?*

(14) The present worth of X"275..10., due at u certain time
to come, is £267..l3..[0[ry>(l. at £3. per cent, per annum:
in what time should the sum have been paid without dis-
count ? Ans. 7 ?nonths.

(15) A person receives jC859..3..3..301824 ^r.v. for jC875..
5 .6., due at a certain lime to come, allowing £i\. per cent,
per annum discount : in what time should the debt have been
discharged without any discount ? Ans. 5 months.

(16) 1 have received jC70..11..9-1764(/. for a debt of jC75.,
allowing the person £5. per cent, per annum l^or prompt
payment : when would the debt have baen payable without
discount? Ans.\ 5 months.

EQUATION OF PAYMENTS.

Tofind the equated time for the ipaymcnt of a sum ofmoney due

at several times.

Rule. Find the present worth of each payment
for its respective time by Cuse 1, Discount, page
138, tliiis :—
Add all the present worths together, call their „ j. _

sum p', and the sum of all the payments «' ; then ~Z^ ~ *' '**

by Case 4, Discount, p. 139.t ^
^^^^^^^^ ,.^^

rt-\-l

s'— p'

357-5— 3445783

344-5783 X '05
= '75= 9 months. Ans.

t The above is Kersey^s Rule. It produces a result something less
than the precise truth, hut sufficiently accurate for any purpose of real
utility. The only Rule that is striclh/ true for the equation of two paif'
ments at Simple. Interest is that given l)y Malcolm, which is founded on
the princijile, that the interest <>r the money mthheld after it hccomcs
due, ought to l)e ei|ual to the diseomit of that wliich is paid before it i$
due. But Malcolni's Rule, though it lias been simplified in expression
by Bonnyeastle and others, and is capable of further simplification than
I have yet seen in print, is at best very operose, and may bo regarded,
as Mr, Keith justly obsen'es, as a useless curiosity.

—

Editor.
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tain time
" annum

:

bout any

tain lime

annum

:

lioiit dis-

lunths.

)r JC875..

per cent,

avc been
lonths.

of £16.,
• prompt
without

lonths.

(1) D owes E je200., whereof £\0. is to be paid at three

months, jCGO. at 6 months, and X'lOO. at 9 months: at what

time may the whole debt be paid together, ditscount being

allowed at jC5. per cent, per annum ?*

(2) D owes E £mi)., whereof £200. is to be paid in 3

months, jC200. at 4 months, and X*400. at 6 months ; but

they agree to have the whole paid at once, allowing discount

at the rate of £b. per cent, per annum. The equated time is

req*, ed. Ans. 4 months, 22 days.

(3) E owes F jC1200., which is to be paid as follows:

jC200. down, jC500. at the end of ten months, and the rest at

the end of 20 months ; but they agree to have only one pay-

ment of the whole, discounting at £2. per cent, per annum.

The equated time is required. Ans, 1 ycar^ 11 days.

I":

til I

oney due

= e, the

ated time.

COMPOUND INTEREST.!

The same symbols are adopted in this as in Simple Interest,

and denote the same things ; except that the ratio (r,) which
in Simple Interest denotes the interest of £1., signifies in this

Rido the amount of £1. for a year. It may be thus found by
Proportion.

As £100 : £105 : : jCl : £105, the ratio at £5 per cent,

per annum. The ratios are, therefore,

at 3 per cent.

3^

103
1035
1-04

at 41 per cent.
5"

51 "

VC^5
1-uo

1055, &c.

Lliiiig less

se of real

^two pay-
iiinded on
.' becomes
"fore il, i.i

xpression
ition than

regarded,

40

10125
_= 39-5001;

60

1-0-25
58-5365

;

100

1-0375
96-3855

;

aiiJ

then 200— 39-5061+ 53-.:3ti5-|-9G-3855==5-5719;

5-5719
"57315= 6 months, 26 days. Ans.

194-4281 X -05

t The law of England does not allow the lender to receive Compound
Interest for his money when the receipt of the Interest has been for-

borne. But in the granting or purchasing of Annuities, Leases, &c.,

either immediate or in reversion, it is customarj'^, and indeed necessary,

to compute them on the principles of Compound Interest, for othenvisa

the calculation would involve most egregious injustice and absurdity.
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A Table of the Amounf of £l.for years.

.. Yrs. 3 per Cent. iSprrCrtif.

1-0350000

4 per Ccvt.

fiMooomr

4.ypcrCinf.^ per CerU^

1 lOMOOftOO 1-0450000 1-0500000
t 2 1-0()()IM)()() 1-07 12250 i-08i(;()oo 1-0920250 1-1025000
h 3 1'01J-J72;0 i-io;)rr;-9 1-1248640 1-1411661 1-1576250

4 1-1255088 1-1475230 1- 1698586 1-I92518(i 1-2155062
5 1-1592711 1-I87n8ri8

1-2292553

1*2 1(16529 1-2461819

l-30-22(;0l

1-2762816

1-3400956
1

(> l-]9105-i3 1-2653190
i 7 1-2298739 I -2722793 1-3159318 1-360I!618 1-4071004

8 l-2(;(i770l 1-3H;8090 l-3(i!!569() 1-4221006 1-4774554
f) 1-30 17732 l-3(i28974 1-4233118 1-4860951 1-5513282
10 1-3 13') Hi! l-4i05!)88

1-4599()S)7

1-480,' 143

l-53!)454l

l-5529()94

1-6228530

1-6208946

11 1-3842339 1-7103394
12 l-k'57(;()9 1-51 10(;f]7 1-6010322 1-6958814 1-7958563
13 1 •4(185337 1-5(;395()1 1-6650735 17721961 1-8856491

i
14 1-5125897 l-(i 18(1945 1-7316764 1-8519449 1-9799316

ff
15 l-5579f;74 l-(i753188

1-73398(10

1-8009435 1-9352824 2-0789282

16 l.(i0470"()4 1-8729812 2-0223702 2-1828740
17 l-fi5-28l7() l-794()75fj 1-9479005 2-1133768 2-2920183
18 1-70-2 1331 1-8574892 2-025!) 165 2-2081788 2-4066192
19 1-7535(M!« l-9->25013 2-10(io492 2-3078603 2-5269502

i

20

21

1-80(;1112

l-8i;(l-J94()

1-989788!)

2-0594315

2-191123.1

2-27876!! 1

2-4117140 2-6532977
' 2-5202412 2-7859()26

22 [-!II(il03l 2 1315116 2-3699 ll!8 2-(i336520 2-9252607

1

23 ]-97358fi5 2-2061145 2-4()47155 2-752 1()63 3-0715237
24 2-0327941 2-2833285 2-5(i33()42 2-0760133 3-2250999

1

25 2-0937779 2-3032450

2-4459586

2-6658363 3-0054345 3-38G3549

]

2« 2-l5(i5!)l3 2-7724698 3-1406790 3-555()727

r' 27 2-2212890 2-5315671 2-8833686 3-2820096 3-7334563
28 2 -2871)277 2-6201720 2-9987033 3-4297000 3-9201291

"r 2f) 2-35()5ri55 2-7118780 3-1186514 3-5810365 4-1161356
' 30 2-4272(i25 2-8()(i7937 3-2433975 3-74531 81 4-3219424

31 2-5000803 2-9050315 3-3731334 3-9138574 4-5380395
32 2-5750827 3-0067076 3-5080587 4-0899810 4-7649414
33 2-fi523352 3-11194-23 3-6483811 4-2740302 5-0031885

t
34 2-731!)053 3-2208603 3-7943163 4-4663615 5-2533479
35 2-8133()24 3-3335904 3-94()0890 4-6673478 5-5160153

3(i 2-8982783 3-4502661 4-1039325 4-8773785 5-7918161
i

'

37 2-98522rW) 3-5710254 4-2680898 5-0968605 6-0814069
' 3C, 3-0747834 3-6960113 4-4388134 5-3262192 6-3854773
1

30 3-l()70209 3-8253717 4-61636()0 5-5658991 6-7047511

1

40
1

3 2(;20:?78 3-9592597 4-8010206 5-81()3645 7-0399887

i 'hese tubular mnnbers are th(3 successive powers of r; thus, 1-05'.

ii

M 025, &c.*

* The am^ oi\£l. in t years is the last term of an increasing geo
metrical series, ui which tho flrsf- ferm = the '•alio, and the number of
terms = t, because the first yearns amormt is identical with the ratio f
and as I : r :: r : 1^ = the amount in 2 years, as 1 : r : : r* : : r' = the
aniount in 3 years, &c. Tlie successive amounts r, t^, t^, &c., are
evidently in geometrical progression, and the amount in t years is

rnig to
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Case 1. When p, r, and t are given, to find a.

RuT.K. pi'=fr. Or, 'riu'. ?-X<+ l'Mr. p=htp. a.

Or by ilu: Tahlr. Multiply i.'ic t.iiljiihir aiiKniiit of £1. by the princi-
pal mill till' product will bo tin' aiiiouiit it;(|iiirt'd.

(] ) Wh.it will jt'2*J5. wiiiount to in 3 years, at £5. per cent,
per annum ?*

( 2) What will jC200. amount to in 4 years, at £5. per cent
per annum ? Am. jC'^43..2..0..1-2 qrs

(3) What will j: 150. amount to in 5 y<ars, at £A. per cent.
per annum ? Ans. jC517.. 9.. 10..2-0538368 qrs.

(4) What will £500. amount to in 4 years, at £A\. per
cent, per annum ? Ans. X*596..5..2-232075d.

Case 2. When a, r, and t are given, to find p.

Rule. —=;?. Or, log, a— log. rX^=»«log. ^.

(5) What principal, being put to interest, will amount to
i^260..9..33. in 3 years, at jC5. per cent, per annum ?t

(G) What principal, being put to interest, will amount to
£243. .2. .0.. 1-2 qrs. in 4 years, at £5. per cent, per annum?

Ans. £200.
(7) What principal will amount to £547..9..10..2-0538368

qrs. in 5 years, at X'4. per cgu\. per annum ? Ans. £450.

— ?•', l)ecnnso tlic hulr.c ;il\v,iy.s coiTcspoiids with the time. By refer-
ruif; to Theorem VII, Gcomctrienl Progression, it will also be seen that
such last term =^rX r^^^r*, when ^= r.

Tlie i7niiieiis(- iucrcMse of money accimudating at Compound Interest
for a loii^' pciiixl is siiniciout to astonish the human nund, and to stag-
ger the credibility of persons who are not in some degree conversant
with the pr,)i)erties f)f Geometrical Progression. The amount of a fap.
thinir. placed out at Comi)oiii)d Interest at the commencement of the
Christian era, and continued to (he conclusion of the eighteenth centu-
ry, woidd be MlOJ.j <inintillions of pounds. But of the magnitude of
tins sum, s{u)ken of in the al)stract, no just conception can be formed
When, however, ])y a further calcululion, we hav% ascertained that to
com Kuch a (punitity of money (were it possible) in sovereigns of the
present weight and liucness, would require 60,Wiil70 solid globes of
gf>ld, each a* large as the earth, we are ena])led t^) entertain a more ade-
quate idea of the sum whose vastness, without having recourse to this
ads'atiiious assistance, placed it almost beyond the reach of our limited
understandings.

'i"hc amount at Simple Interest, for the same period, would be only
Is. \()%,i.—Editor.

l-U:j3x225= l-5762.5X22.'5= 2G0-465G25-=i;260..9..3| Ans
'2()0-4(>5()2.5 2()0-46.5G2.')

P

\-QC
"^

M.'57()2J
£^l ins.
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If

1^'

(8) What principal will amount to jC59G..5..2-232075(f. in

4 years, at jC4J. per cent, per annum? Ans. X"500.

Case 3. When p, a, and t are given, to find r.

Eirr.K. —= r*, the root of which, being extructud, will give r.

P

Or, log. a— log. p -r <= log. r.

(9) At what rate per cent, per dnnum will jC225. amount

to JC2G0..9..3J. in 3 years?*

(10) At wliat rate per cent, per annum will jC200. amount

to 3C243..2..0..1-2 qrs. in 4 years ? Ans. £5. per cent.

(11) At what rale per cent, per annum will jC450. amount
to JC547..9..10..20538368 qrs. in 5 years? Atis. £\. per cent.

(12) At what rate per cent, per annum will jC500, amount

to £596-2593003125 in 4 years ? Ans. £\\. per cent.

Case 4. When p, a, and r are given, to find t.

which being continually divided by r till nothing

RuLK. -11- = r*, remains, the number of the divisions will be eq'.itu
a

to /.

.t.\Or, log. a— log. p-i-log. r:

(13) In what time will £225. amount to je260..9..3J. at

jC5. per cent, per annum ?|

(14) In what time will £200. amount to £243. .2-025.?. a

£5. per cent, per annum ? Ans. 4 year.^.

(15) In what lime will £450. ai.iount to £547..0..10

2-05383G8 qrs. at £4. per cent, per annum ? Ans. 5 years.

(16) In what time will £500. amount to £5962593003125

at £4^. per cent, per annum ? Ans. 4 years.

THE AMOUNT OF ANNUITIES IN ARREARS.

Note, n represents the annuity, pen-.ion, or yearly rent; a, r, and i

08 before.

• 2^^^2!}2^~l-157625,mii}^\/l-l-o7625^l-05,or£o. per cent. An*
225

t In all cases of this uiiHiro t cannot be found without Logarithms,

uuless it be a whole number.

.260-46.5625 ,,-„,. M57625 . ,_. .
1-1025__ 1-05

the number of divia-,ons being thr-e. which gives the time sought = 8

yewfi. Ans.

1

<>
A.

9
4

_5^
6

7

8

9

_10_

11

12

13

14

16

17

18

_20_

21

22
23
24
25

26
27
28
29
30

31
3'

w J

34
35

36
37

fS
30

40
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A Table of thi amount of £l. annuity Jor yean.

give r.

. amount

. amount
r cent.

. amount
per cent.

. amount
r cent.

ill nothing
1 bo eq:ial

,9..3J. ai

•025^. a

years.

7..0..10

years.

3003125
years.

a, r, and i

•cent. An$

ogai-ithms,

1-05

' 1-05

might

— 1-

Yrt. 3 per Ci-nt.

2-()?n()i)()(»

4- 18.10270

7-f>(i'Jlf)21!

8-8r)2:n«l|

101.>910()2

ll-4f).387f)4

\\pcrCi'nlS

~\-mm\m\
2-(>1.">()l)()()|

3lU(i22.»0j

4 2llfM-,'!»|

«;-.j.J0I-)22!

7-77!/ 107 .V

lo-:)(ifii!).-i;i;

ll-r;-" ,'i:j2

I per Cent,

2-t)l()0ll()(l'

;M21(i00U|
4-2KM(M()l

.'r ll(i:}22(i'

""ir(i:J2f>755'

7-!!!)l!2rM.")'

9-21 122(i'<

10-.>n27!>rj:i|

12 00(1107 I
i

128077!).jr;

1 -i- 1920297
15-rtl77.-)0(i'

I7-0i!r)32'i:j|

18%'>f)8!Ujl0'

217fiir)87iJ,

23-414'l3:i4

2"«-llfifUi8.')I

2()-870374.)

28-'7G48.')7l

;30-n67no3i
32- 128837;

34-«64702
36-4o92(i43i

38l»33042^
40-709(3335

42-9:.'09225

45-2188.j02|

47 57.54 ir^rj

5d002(r782|

52-.'»02758.>i

.55-07784121

5773017641
G0-4(320S17!

13-; •r -A,:

li-(H; '171
i(;-ii:>,nnt'

i7-(i;(;9ii(i:.

19-2!».5(i8lO,

"2¥-97 in29!;

22-70.5. Molt

24-.|9:)()r)M'

2ii-3')7l,S0(;'

2S-279(i8li)

32-32.^f)02'3

:M-4(i0413l»

3H-6()G.5284

3!]-94985f)9!

JP'i\Tm']\
43-750060V
4fi-2.')t)(iC'7<;'

4r!-9 107991!

51-fi22677.S'

IJ

13-i8(i:Ul4

l5-02.Wi-<|
''n'>)2(i8377i

Ul'29l(Hl2i

20-023:)n7lil

2'K!24:^3n

23-(;97:i!2:5

2-')-()J.-)ll-28'

27-(i7l22fl3^

2977807i;.5;

34-2479(;!l7

3(1-6 i;88'l.-,

39-o;;2(io-io

4i-f;r)9032

63-27.59441
66- 1742224
Cn -1.^94490
72-234-2324

75-4012593

.54-4294713,

57-334.5028

60-3412104
63-4531.5271

66-674
130i

70-007(S034|

73-4578695;
77-0-288949

80-7249062|

84-5502779i

44
47

52
•'^

59
62-

66
69'

73-

3117445'

or; 10 143'

9(;75rj29i

96(i23(i2

0349376'

3a8;H5T!"64
7014(i85; 68
2095-772! 72
8.5790331 77
65-222461 81'

\\ per f -ii:

:-mnmi) i

2() 150(100,

3- 1370250!
4-2r;ii9ii

j

5' 1- 07097
I

""67
1 6:1916 I

8-0191517 i

9:<!!(I0135

10-11021141

_12-2J32092
:

l3-8ni7H(y';
15-4 i(ni6|
17-1.599130

18 93210911
207310540

21-7417066,
26(!^50334
2')()i;35622 I

31'371122'5'

33"- 7 331165
36-3033777 '

33-9370297
I

41-6391960'
41-56520')3

47-5706443
507113233;
53-9933329 '

57-4-130329
i

61-0070694

5 per Cent.

roo(7oo(»9'

2 500000
;M52.50()0

4-3101250

5-.52563I2

~7F3T)19T23
8- 1420084
9-5191088

11-026.5642

J2-.5773924
rr2O()7370
15'9171264

17 7 12.98-27

19-5986318

iU-57^5(i34

-B-T)5749T6'

25-340-5fl62

28-1323345
3O-53f)0037

330659539

357192516
3';-5052142

41-4304749
44-5019986

7.523375

6662449
7562259
030256

1

4966176

77'

8!

85
90
95'

5933136;

7022461
9703359

86

91

96

4091493jl01
02551.53:107

1()39654

0413439
1382044
4641236
0303227

47-

T5f-

54-

53-

62
dG

~70

75

80
85
90

9.V

101

107

114

120

r0985

ri3453T
6691-261

4025824
3227115
4333471

76fj7395

2988290
0(i37704

0369.589

3203068

836.3-221

6281382
7095451
0950224
7997735

»t

—

The preceding Tublo ia formed ih'as t the first year's amount
W XI., and 1 X 1 -05 -f. 1 = 2-05, the second y^rV ammant ; 2-00 X l-OS
+ 1 ssZlSQ!}, the t-hinl year's smoxint. &c.

G •.
. .
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RULX.

Case 1 . When u, t, and r are given to find a.

-X time a.

Or, hy the Table. Multiply the tabular amount of £l. annuity by
the given annuity, and the product will be the amount required.

(17) What will an annuity of £50; per annum amount to

in 4 years, at jC5. per cent, per annnnj ?*

(18) Wliat will a ppnsion of £Ab. per annum, payable
yearly, amount to in 5 years, at jC5. per cent, per annum?

Ans. je248..13j..3-27 qrs.

(19) If an annual salarj' of £40. be forborne 6 years^- at^

jC4. per cent, per annum, what i» the amount?
Ams. je265..6..4..2'257T5616 ^*.

(20) If an annuity of £75., payable yearly, be omitted to

be paid for 10 years, what is the amount at £5. per cent, per

annum ? Ans. £943..6..1.0-0656d.-f

Case 2. When a, r, and t are given, to fihd'u;

_ r—

1

KULE. X O = ».
1*— 1

(21 What .annuity, being forborne 4 years, will amount to

£215 0..1^. at £r>. per cent, per annum ?t

(22) What pension, forborne 5 years, will amount to £248.
13*..327 qrs. at £5. per cent, per annum? Ans. £45.

(23) What salary, being omitted to be paid 6 years, will

amount to £265. .6. .4. .2-25775616 qrs. at £4. per cent pel

annum ? Ans. £40.

(24) If the payment of an annuity, being forborne 10 years,

amount to £943..6,.100656d. at £5. per cent, per annum,
what is the annuity ? Ans. £75.

Case 3 When Mj a, and r are given, to find t.

• iJ*!^ X 50 «-= (1-21550625- 1)X 1000— 215-50625 -= ;821S .

10.. 1^. Ang.

Or, by the TMe, this : 4-310125 X 50 » £215-50625, a> before.

t

•05 X^^-M'i.^ •0^2<_2 15-50625
•05 X 100« ^ £bQ. An0.



4SSI8TANT.} COMPOUND iiNTEftKST. U7

Rule.
(r--l)a

u
-i-l= r^,

which being continually divideii by r till

nothing remains, the number of diviiiont
will be equal to t.

(25) In what time will jC50. per annum amount to jC215..
10 \^. at £5. per cent, per annum, for non-payment?*

(26) In what time will jC45. per annum amount to jC248 .

135..3-27 qrs. allowing £5. per cent, per annum for forbear-
ance of payment ? A71S. 5 years.

(27) In what lime will jC40. per annum amount to i:265
6. .4..2*25775616 qrs. at £4. per cent, per annum?

Ans. 6 years.

(28) In what time will £75. per annum amount to jC943..
6..10-0656</. allowing £5. per cent, per annum for forbearance
of payment? Ans. 10 years.

Note. The examples relating to the Present Worth of Annnititt at
Simple Interest are now expunged from this work, because, being en-
tirely useless, except as a mere aritkmeUcal exercise, it is presumed that
the judicious teacher will prefer the substitution of other matter of more
real utility which is introduced to supply their place. The Theorems
are, however, retained in a note, page 148, in order that the ingenious
student, who may wish to calculate any example both ways, may have
an opportunity of indulging his curiosity, and of comparing the true and
the false resiUts. That the principle of computing their value by Sim-
^le Interest is erroneous and absurd, will be manifested by the follow
ing observations :

—

The present worth of an annuity of £150., to continue only 40 years,
calculated at £.5. per cent, per annum, Simple Interest, (by Theorem 1,
Note, page 148,) would be £3950. But this sum, put out at the same
rate, will produce £197.. 10. annual interest (or £47. .10. a year more
thtm the proposed annuity ) /or ever. If computed on the true principle,
(by the Theorem, Case 1, page 149,) the present value is £2573..17..3.
The present value of ajiy perpetual annuity (great or small) computed

at Simple Interest, is an unlimited or infinite sum; but by using Com-
pound Interest, we shall obtaui a rational result. For instance, an an-
nuity of £150., to continue /or ever, will, (by Case 1, Perpetual Annai*
ties, page 152,) at £5. per cent., be worth Je3000. purchase; which, it
IS evident, is the sum that will yield £150. annual interest.—Edito*.

>*\ »l

, 0-5 X 215-50625
, ,

50
^^^ •001 X 215-50625 -f 1 = 1-21550625; whick

being continually divided by 105, the number of divisions will b« 4
the years required. Ans.

)*».;
t»^..

4
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THE PRESENT WORTH OF ANNUITIES.*

A Tabic of the present worth of £l. annvi'y for years.

Yr». 3 per Cent. ^\peTCent. 4 ^jcr Cent.

0-9615385
1-8860947

2-7750910
3-6298952
4-4518-2-23

5-2421368
6-0020'.46

6-7327448
7-4353315
8-1108956

^\perC it.h per Ccnl\

1

3

4

5

0})7U8738
1-9 134097
2-828()ll4
37l70f)84

4-579707-2

0-9661836

l-a996943
2-8016370
3-6730792

4-5150524

0-9569378
1-8726677
2-7489643
3-5875256
4-3899766

5-1578723
5-8927008
6-5958859
7-2687903
7-9127180

0-9523810
1-8594105
2-7232481
3-5459506
4-3294768

6

7

8

9

10

5-4171915
6-230 >'{30

7 0196922
7-78()103'»

8'530;.'028

5-3-?855;40

6-1145440
6-873!>556

7-6076866
8-3166054

9-0015511
9-(i(i33844

10-30-27335

l0-9Q0')2n3

11-5174109

12-0941168
12-6513206
13-1896817
13-7098374
14-2124033

14-6979742
15-1671248
15-6204104
16-0533675

16-4815145

5-0756922
5-7863735
6-4632129
71078218
7-7217351

11

12

13

14

15

9-2526241
9-9540010
106349553
ll-29(i0731

11-93793^0

8-7604765
9-38 -)073-)

9-98'i647fi

10-5631227
11-1183872

11-652-2954

12-1056680

12 •659-2967

13-1339391
13--)9032()0

14-0-291596

144511150
14-8568413
15-2469628
15-6-220796

15-9827688
16-3295854
16-6630629
16-9837143
17-2920330

8-5289167
9-1185806
9-6828 i-?-.'

10-2228251
10-73')54')5

3-3064144
8-8632518
9-3935732

9-8986412
10-3796583

10-8377698
11-2740665
11-6895872
12-0853210

12-4622105

12-8211529
13-1630028
13-4335741

137986420
14-0939448

1(5

17

18

19

20

12-5611019

131661183
13-7535129
14-3237f»89

14-8774747

11-2340148

117071912
12- 15999 16
12-5932934
13-0079363

13-4047237
13-7844246
14-1477747
14-4954782
14-3282038

21

22
23
24
25

15-4150240
15-9369165
16-4436083
16-9355420
17-4131476

2(5

27
28
29
30

17-87684-23

18-3-270314

18-7641082
19-1884546

19-6004414

16-8903522
17-2853644
17-6670187
18-0357669
18-3920453

15-1466113
15-4513027
15-7428734
16-0-218884

16-2888884

14-3751355
14-6430338

14-8981274

151410737
15-3724511

31

32
33
34
35

20-0004-286

20-3887656
20-7657919
21-1318368
21-4872202

18-7362757

19-0688654
19-3902031

19-7006842

200006611

17-58<>4!»33

17-3735512
18-1476454
18-4111975
18-6646130

16-5443908
16-7888907
17-0-228619

17-2467578
17-4610122

17-6660404
17-8622396
18-0499900

18-2296555
18-4015842

15-5928106
15-8026768
16-Of 25493
16-1929041
16-3741944

36

37

38

3d
ID

21-8322526
22- 1672355
22-4924617
22-8082153
23 U4772I

20-290493S
20-570V254
208 4 1 0373
21-1024998
21-3550723

18-9032817
19-1425785
19-3678639

19-5844845
19-7927735

10-5468518

167112874
16-8678928
17-0170403
17 1590866

* Present Worth of AnMiilics at Simple Interest.

r(<--I) + 2 „ ir~\-l , .Theor. I. -'irr^Tf?— X tu =: /. II
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Note. The above table is thus formed: jei.-:-l0.")= -95238l0, the
present worth of the first yeiir; this -f- 1 •())= •9070'J95, which; added
to the first year's present worth, gives 1 8504 105, the [)resent worth of

2 years; then -9070295-^-1 05, and the ciuuiient added to 1-8594105=
2-7232481, the present worth of 3 years, &c.

(/ase 1 . When u, t, and r are given, to find j9, the present worth.

RULK. (u—^)^(r—l)=p.

Or, by the Tabic. Multiply the tabular present worth for the time
given by the give nnuity, and the product will be the present worth
required.

(29) What is the present worth of an annuity of jC30., to

continue 7 years, at £5. per cent, per annum ?*

(30) What is the present worth of a pension of jC40. per

annum, to continue 8 years, at £5. per cent, per annum ?

Ans. £258.. 10 .6..3-264 qrs.

(31) What is the present worth of an annual salary of jC35
,

to continue 7 years, at £4. per cent, per annum ?

Ans. £210.1. .5 04d.

(32) What is the yearly rent of £50., to continue 5 years,

worth in ready money, at £5. per cent, per annum ? .

Ans. je216..9..5..208 qrs.

Rule.

Case 2. When/j, t, and r are given, to find w.

Pr'ir-l)
u.

(33) If an annuity be purchased for jC173..11..1008rf., to

r

i

pi

in
(<"-p)x2 _^

C2p~(t-l)u).t

IV. Put J__(^4.i_)= ,„,. thtu^/(=l-{.v.^)-m^t.

For Annuities in Reversion, it is only necessai-y to ob.serve the Rules
for Reversiouai-y Annuities at Compound Interest, and to calculate (ac-
cordmg to the directions therein given) by the Theorems for Simple
Interest.

30— -—r-^«=30
30

1-05r^7 1-4071
30— 21-3204 =8-6796 and 8-C796

-r -05— i;ir3'592 =- jei73..11..1003<i. Ant.

€>r,byth« TrtWc, 5-7863735 X30=jei73-591205. Ana.
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be continued 7 years, at £5. per cent, per annum, what is th©
annuity ?*

(34) If jC258.,10..6..3-264 qrs. be paid down for a salary

8 years to come, at £5. per cent, per annum, what is the
salary? Ans jC40.

(35) If the present payment of je210..1..504rf. be required
for a pension for 7 years to come, at £4. per cent, per annum,
what is the pension 1 Ans. £35.

(36) If the present worth of an annuity, 5 years to come,
be JC216..9..5..208 qrs. at £5. per cent, per annum, what is

the annuity? Ans. £50.

Rule.

Case 3. When u, p, and r are given, to find t.

which being continually divided by r till= r*, nothing rcinains, tlie number of divitions
will be equal to t.

u

p-\-u—pr

(37) How lonw may a lease of jC30. yearly rent be had for

jC173..11..1008«i., allowing £5. per cent, per annum to the

purchaser ?t

(38) If je258..10..6..3-264 qrs. is paid down for a lease of
jC40. per annum, at £5. per cent, per annum, how long is the
lease purchased for ? Ans. 8 years.

(39) If a house is let upon lease for X35. per annum, and
the lessor disposes of the lease for £210..1..504c?., allowing
after the rate of £A. per cent, per annum, what term of the

lease remains unexpired ? Ans. 7 years.

(40) For what time is a lease of £50. per annum purchas-

ed, when present payment is made of X'216..9..5..2'08 qrs.^

at £5. per cent, per annum ? Ans. 5 years,

annuities, etc., in reversion.

To find the present worth of annuities in reversion.

RcLE 1. Fini the present worth of the annuity, /or the time of its

continuance, as if it v^ore to commence immediately, by Case 1, page
]49. Then find what principal will amount to that sujh in the given

n

• 173-592 X 1-4071 X -05 -f- -4071 = 12-213 -f- -4071 =£30. Ans.
Or, by the Table, 173-5f)2 -^ 5-7863735 = £?0. Ans.

i 173-592 + 30— (173-592 X 1-05) = 203-592— 182-2716= 21-3204:

and 30-^21-3204= 1-4071; which being continually divided by 1-05,

the number of divisions will be 7 : therefore < =^ 7 years. Ans. Or, by
the Table, 173592 -;- 30 = 57864 ; and refeiring to the column of 5 per
cert, we find the number 5-7863735 agamst 7 years.

|r
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time before the avnuity commciicet, (by Case 2, Compound Intercut, page

143,) which will be the present worth.

BuiiS 2. Find the present worth of a similar annuity supposed ro

commence immediately, and continue during the whole period;^ and also

the present worth of the same till the time when the reversionary an-

nuity actually commences, and the difference of these two will be tlio

present value required.

NoTK When calculating by the Table, this in the most aligiUU

method

.

RuLK 3. Find the amount of the annuity at the time of its cessation.

iby
Ca«e 1, page 146,) and the present worth oi thai ammmt (being

bund by Case 2, Compound luterest, page 143) will be the value re-

quired.

(41) What is the present worth of a reversion of a lease of

£40. per annum, to continue for 6 years, but not to commence
till the end of 2 years, allowing £5. per cent, per annum to

the purchaser ?*

(42) What is the present worth of a reversion of a lease of

jC60. per annum, to continue 7 years, but not to commence
till the end of 3 years, allowing £5. per cenf. per annum to

the purchaser? Ans. £299..18..216rf.

(43) A house is let at £30. per annum on a lease, of which

4 years areyetur 'Expired, and which the lessee is desirous of

renewing at the same rental, to continue 7 years beyond the

term of the present lease. What will the lessor expect as a

bonus for such a renewal of the lease, considering the house

to be worth double the present rent, and allowing interest for

the money now advanced at £5. per cent, per annum?
Ar,s. jei42..16..3..M52 qrs.

To Jind the ammity in reversion which a given sum will pur-

cliase.

RuLK. Find the amount of the given sum fur the time before the an-

nutty commences, by Case 1, Compound Interest, page 143, which will

be the value of the aimuity at its commencement.

Call this value p, and then find the annuity as in Case 2, page 149.

(44) What annuity, to be entered upon 2 years hence, and

f s?

4 li

i.m

40
40

105«
= 40

40

1-3400956
= 40— 29-84861= 10-15139; and

10-15139 -J- -0!; = 203-0278; then 2030278 ~ 105« = £1841582
ttM..S..0..a-U2 qra. Ana.
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it

• then to continue C years/may he purchased for ^184..3..0..
21 12 qrs. at £5. per cent, per annum ?*

(45) The present worth of a lease, taken in reversion for
7 years, hut not to commence till the end of three years, is

:£299..18..216(/., allowing £5. per c^nl. per annum to the
purchaser

: what is the yearly rent ? Ans. £60.
(46) There is a lease that has yet 4 years to run, and the

lessee has purchased the reversion of a renewed lease, at the
same rental of i:30. per annum, for the term of 7 years, com-
incncing at the expiration of the present lease, for which he
has paid down £142. 16..3..1152 grs. What increase of rent
IS reckoned on the property according to this contract, allow-
ing £5. per cent, per annum for present payment ? Ans. jC30.

PERPETUAL ANNUITIES, OR FREEHOLD ESTATES.

Case 1. When u and r are given, to find /;, the present worthy
or purchase money,

Rui.B. •s*»«.t
r— 1 ^

(47) What is the worth of a freehold estate of jC50. yearly
rent, allowing £5. per cent, per annum to the buyer 1^

(48) What is a real estate of £140. per annum worth in
present money, allowing £4. per cent, per annum to the pur-
*=^^ser- Ans. £i5Q0.

(49) What must the purchaser give for a freehold estate of
£437.. 10. yearly rent, so as to make £3^. per cent, per an-
num by the investment of his capital ? Ans. £12500.

Case 2. When p and r are given, to find u.

Roll p x r— 1 = u.

(50) If a freehold estate is bought for £1000., what must

* 184-1522 X 1-1025 = 2030278; then
2030278 X 1-3400956 X 05

•3400956
SQ3-0278 X 1 4- (203-0278 X -3400956)

•3400951$•3400956 owv'jm
-f 2030-278 X -05 = 8000005 X 05 = £40. Ans.

Or, by the Table, 184-1522 -f-(6-4632129— 1-8594105")= 184-1522—
4-6038024 = £40. A»s.

' '

^
t This rale is deduced from rh<5 formvla in page 149; for, iu Annul

ties continuing for ever, t is Infinite, and the subtractive quantity n
p-^^^o; th«refore the theorem assumes tlie above form.

I 50H-O5 = jei000. Ans.
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be the yearly rent, to pay the purchaser £6. per cent, per an-

num interest for his money ?*

(51) If an estate be sold lor i:3500., what is the yearly

rent allowing to the purchaser £A. per cent, per annum?
^

Ans. £140.

(W) If a freehold estate is bought for i;i2500., and will

yield the purchaser jCaj. per cent, per annum, what is the

ycarlvrent? Ans. £\'i'7.. 10.

Case 3. AVhen p and u are given, to find r.

RCLE. 1- 1= r.

P

(53) If an estate of £bQ. per annum is bought for iJlOOO.,

what is the rate per cent, per annum ?t

(64) If a freehold estate of £140. per annum is sold far

£3500., what interest will it pay to the purchaser ?

Ans. £4. per cent.

(55) If an estate in perpetuity of jC437..10. per annum is

sold for £12500., what interest will it pay to the purchaser?

Ans. £3 J. per cent.

FREEHOLD ESTATES IN REVERSION.

To find the present worth of a freehold estate in reversion.

Bole. Find the value of the cBtate, supposing it were to come into

iviMiediate possession, as in Case 1, page 152. Then Buppoee that value

(p) to be a, and find what principal will amount to a m the ttme to come,

previous to possession, by Cjtse 2, Compound Interest, page 143. Such

principal will bo the present value.

(56) What must be paid down for the purchase of a free-

hold of £50. per annum, to be entered upon 4 years hence,

allowing the purchaser at the rate of £5. per cent, per annum

for his purchase money IX

(57) What must be paid down for the reversion of a real

es:ate of £200. per annum, so as to pay the purchaser £4.

Eer cent, per annum for his capital, supposing 2 years to elapse

efore the estate comes into possession ?

Ans. £4622.. 15..7..1-76 qrs.

• 1000X05= i:50. Aflt.

sn
i ._ri_» u. 1 = 105= £5. per cent. Ans.

1000
^

\ 80-^ -OS— 1000; then 1000— 1-2155 = £8227067 =-=£892.. 14..1.

t'432 qrs. Ans

li n

J;

G9
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* (58) A freehold, producing jC280. annual rent, is to be dis-

posed of, with a reserve of the next 3 years' rent to the pre-

sent proprietor. What is it worth in ready money, allowing

£3^. j.er cent, per annum to the purchaser ?

Ans. je7215..10..9..3-36 qrs.

To Jind the yearly rent of an estate in reversion, having its

present value given.

BoLS. Find the amount of the given present value in the time before
pOBsession : thus, pr* z=z a. Then coueider that amount to be the present
value (p) of the perpetual annuity, and find the annuity thus : p X
ir-l)= u.

(59) What must be the rent of a freehold property, to come
into possjession 4 years hence, for which jC822..14..1..2-432

qrs. is paid down, allowing the purchaser £5. per cent, per

annum ?*

(60) A freehold estate is sold for £4622. .15. .7..1-76 grs.,

the vender reserving to himself the first two years' rant. Re-
quired the annual value to pay the purchaser £4. per cent,

per annum for his capital. Ans. jC200.

(61) A freehold estate has been purchased for jC7215..10..

^..3*36 grs., the possession of which is not to be
,
ven up till

after the expiration of 3 years. What must be the annual

rent to pay the purchaser at the i .e of £3^. per cent, per

annum ? Ans. £280.

DISCOUNT, ON THE PRINCIPLES OF COMPOUND INTEREST.f

Note. The following Table is constructed by the continual division

of 1 by the ratio (r) ; thus 1 -^ 105= -9523810, the first year's present

worth; then •9523810-^ 1-05= -9070295, the second year's present

wort'a ; and -9070295 — 105= -8638376, the third, &c.

* 822-70625 X 12155= 1000; then 1000 X -0o= i;50. Ana.

t This is merely a repetition of the various cases in Compound In-

terest. For instance, to find the present worth of any debt due some
time hence, is precisely the same operation as finding what principal

will amount to that sum in the o^;ven time ; and this obsei-vation will

eqtially apply to the identity of the other cases. The entire omission,

therefore, of Discount, (at Compound Interest,) arranged under that spe-

cific head, would be no detrii^ciit to the learner. It is, however, re-

tained here, for the sake of those wlio may tkink some x-epetition of the

•abject desii-able.

—

Editor.
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A Table of the j^rcicnt woilh of £\. due any r.ninbcr oj year$ henct

from 1 to 40.

Yr». 3 per Cent. "ifipvrCnit. 4 per Cent. Af^per Cent. 5 per Cent.\

1

o

3

4

5

9708738
94259.59

9151417
8884870
862C088

9601836
9335107
9019427
8714422
8419732

961.5385

9245562
8839963
8548042
8219271

•9569378
•9157299
•8762960
•838.5613

•8024510

9523810
9070295
8638370
8227025
7835262

6
7

8

9

10

837484J
8130915
78940:)2

7664167
7440939

8135006
7859910
7594116
7337310
70C9188

7903145
7599178
7306902
7025867
6755641

•7678957
•7348285
•7031851

•6729044
•6439277

7462164
7106813
6768394
6446089
6139133

11

12

13

14

15

7224213
7013799
0809513
6611178
0418619

63494>7
6617833
6394041
6177818
5968906

649.5809

624.5970

000574 I

5774751
5552645

•6161937
•5896639
•.5642716

•5399729

•5167204

584U793
5568374
530.3214

5050000
4810171

16

17

18

19

20

•6231669

6^,50164

5873940
5702860
5536758

•5767059

5572038
•5333611

.5201557

5025659

5339082
5133732
4936281
4746424
4563869

•4944693
•4731764
•4528004

•4333018
•4146429

4581115
4302967
4155207
3957340
3768895

21

22
23
24
25

5375403
.5218925
•5066918

4919337
•4776056

4855709
4691506
4532856
4379571
4231470

4388336
•4219554
•4057263

3901215
3751168

•3967374
•3797009
•3633501
•3477035

•3327306

3589424
3418499
32557 13

3100679
2953028

26
27

28
29
30

31

32
33
34
35

4636947
4501891
4370768
4243464
4119868

4088377
3<»50122

3816543
3687482
3562734

3606892
3468166
3,334775

.3200514

3033187

•3184025
•3046914
;:9 1.5707

•2790150
•2670000

23124Q7
2678483
2550936
2429468
2313774

3.999872

3883370
3770-J63

3660449
3553334

3442304
3325897
3213427
3184761
2999769

2964603
2850579
2740942
2635521
2534155

•2555024
•2444999
•2339712
•2233959
•2142544

•2050282
•1961992
•1877.504

^ •r ai;7

2203.595

2098662
1998725
1903548
1812903

3G
37

38
39

40

3450J24
3349829
3252262
3157536
3065563

28983-^7

2800316
2705619
2614125
2525725

243G687
234-^963

225?854
2166206
2082890

1726574
1644356
1566054
1491480
1420457

I .f
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1 '.' f

Case 1 . To Jind the present xcorth of any sum due aft&r a car

tain period.

Rule. The same as in Caae 2, Compound Jnterett, c^usiJvriog a w
the debt whose present valae is required.

(1) If JC344..14..9..1-92 ip^s. be payable in 7 years' time,

what is the present worth, discount being made at jC5. pei

cent, per annum 1*

(2) A debt of i:409..9'0D992i\, payable 4 years hence, ii

agreed to be paid in present money : what sum must the

creditor receive, discounting at £i. per cent, per annum ?

Ans> £3bC.

Case 2. To find the debt whose present fvorth is given,

R'Jht- • See Ca»e 1, Com^und Interest.

(3) If £245. be received for a debt payable 7 years hence,

tilowing jC5. pvr cent, per annum to the debtor for presont

payment, what is the debt ?t

(4) There is a sum of money due at the expiration of 4

years, but the creditor agrees to take XSSO. in ready money,

allowing £i. per cent, per annum discount. What was the

debt? jdn.s. i:409..9000925.

Case 3. When the re^t are given, to Jind the time.

Buti:. Soo Case 4, Compound Interest.

(5) A person receives i;245. now for a debt of jC344. 14..9..

1-92 qrs., discounting at £b. per cent, per annum: in what

time was the debt payable 1%

(6) There is a debt of jt;409..900992.y. due a certain time

hence, but £A. per cent, per annum being allowed to the debt-

or for the present payment of i;350., it is required to find in

what time iho sum was to be paid. Ans. 4 ymrs.

Case 4. When the rest ara giveuy to find the rate per cent.

Bftx. As in Caae 3, Com.pound Interest.

(7) The present worth of i:344..14..9..1"92 qrs., payable

* 344-7395 -r- r407i — :syZib. Am.
Or, by the Table, 7 1068 13 X 3447395 = i;245. Ans.

+ 245 X f4071 = £344-7395 = £344..14..9.. 1-92 qrs. Ana.

X 344-7395 -- 245 = 1-4071 ; the continual divisions of which by I'M

will be 7 --^ the iiuniLor of y.-';u-s. Ans.
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7 years hence, is jC245., at what rate per cent, per annum if

discount allowed ?*

(8) There is a debt of jE;409..900992j. payable in 4 years,

but it is agreed to take jC350. present payment. Required

the rate of discount. Ans. £i. p«r cent.

EQUATION or PAYMENTS AT COMPOUND INTEREST.

Bru: 1. Find the prei"ent •w-orth of each payment respectively; vA
•dd them together for the vhoU present icorth : then the time in which
that present wor»h will amount to the sum of the debt« >viU be the trua

tfuaied time required.

2. Find the amount of each debt from the time of its becoming dua
till tho timo of the laat payment, and add the respective amounts and

the last payment into one sum. Then find the time in which the sum
of the debts would amount to that sum of the amounts : subtract thU

from tho timo of tho last payment, and the diflference will be the brut

tifuated tim.e.

(1) Required the true equated time for the payment of a

debt of £400. of which £320. is now due, and the rest at the

end of 5 years j reckoning compound interest at the rate of

£5. per cent per annum. Ans. -90714 years.

(2) If £100. will become due one year hence, and £104.

three years hence, what is the true equated time for payment

of the whole, allowing compound interest at £4 . per cent, per

annum ? Ans. 2 years.

(3) If a person will have to receive £200. at the end of 3

years, and £80. more at the end of 5 years, in what time

ought he to receive the whole at one payment, allowing £5
l^ex cent, per annum, compound interest ?

Ans. S-5518 yfcrs.

DUODECIMALS
Arj! so named from the integer of each denomination contsln-

ing ttoelve of the next inferior. They are in general use

among artificers for computing the quantities of their materials

and labour ; both ia Superficial and Solid Measure.^

• 344-7395-^245 — 1-4071 ; and V 1"4071 — l-W; which giv»s Xft.

par cent. Aju.
t For a clear and intelligible oxplanation of the deferent Mteiturta

teo the Tables, page 24, &c.

m
i

ti

1^1
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12 inches (' ) make 1 foot.

12 seconds (" ) 1 inch, or prime.
12 Ihiids {'") 1 second, i^'c. ^

To multijtlij dt.odicimally.

RPLK 1. Under the jnultip!'iiuiil wrilc the coneHpondiiig tenna of ihe
multiplier.

2. Multiply by the fipt iu tlie imdiipliei-, observing to cany one for
every twelve, fi-(»in each lower tlc"ioniiaiitii)ii to the next iujwrior.

^
3. Iu the same muiuirr miilliply by the inches iu the multiplier, tet-

ting the result frouj oiicii term one phite fiuther to the ritjht.

4. Proceed iu like manner with the I'cniainiug deuoiniuutiuus, and tit*

sum of' the protluctu will be the total product.

Note 1. Length and bront'th multiplied together produce the arta
of a superjiciet; and this multiplied uy the thickucBb, produces the
$olid conteiU of a body.

2. It is generally more eliifiblo to liike cfirjttol parts out of the multl
plicaud for the inches, &.v., in the nuilliplier.

(1 ) Mult.

(2 ) Mult.

(3

v4

) Mult.

) Mult.

(5 ) Mult.

(6 ) Mult.

{r) Mult.

(8^
) Mult.

<9'
) Mult.

(10>
1 Mult.

(111 Mult.

(12^
1 Mull.

(13>
1 Mult.

(14>
1 Mult.

(15> Mult.

(16^ Mult.

(17) Mult.

(18) Mult.

7

8

9

8

7

4

7

10

75
97
57
75
87

179
259
257
311

321

If

5

8

1

6

7

5

4

7

8

9

9

5

3

2

9

4

7

by
by
by
i)y

by
by
hy
by
bv
bv
hv
by
by
by

bv
by
by
by

ft-

3

4

7

3

5

3

3

7

9

8

9

17

35

38

48
39
36

9

C

/ //

G*

7

6

5

9

10

5 3

8

8

9

5

i

8

:o

11

11

7

3

5

6

Ans.
a.

a.

a.

a.

ft.

a.

a.

a.

a.

a.

a.

a.

a.

a.

a.

a.

/.

38
72
27
43
17
25
79

730
854
543

1331

3117
G960
12677
10288
11402
2988

6

G

7
1

6

8

11

7

7

9
il

10

10

6

6

2

2

//

11

5

6
10

6

8

9

3

4
6

10

3

4

10

/// /»/

2
6

3.

6.

11

4
11.

6.

ft. hi.

* 7 9

3 6

23 3

3 10 6'

?7 10

lit.

6:
Ofhcrwige

xii7 9

1
3 10 0'

27 l"{\

Proof by Decimals.
775
35

3875
2325

WiiJsfi. feet
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Glazing, Masons' flat work, and some parts of Joiners*
work, are computed at so much per square foot.

Painters', Plasterers', Pavers', and some descriptions of
Joiners' work, are esilimated by the square yard.

Roofs, Floors, Partitions, cfc, by the square of 100 feet.
Bricklayers' work by the square rod, containing 272| feet

. (19) A certain house has 3 tiers of windows, 3 in a tier
*ne height of the first tier being 7 feet 10 inches, the second
6 feet 8 inches, and the third 5 foet 4 inches, and the breadth
of each window is 3 feet 11 inches. What will the glazing
cost at 14d. per square foot?*

^
(20) What is the price of 8 squares of glass, each measur-

ing 4 feet 10 inches long, and 2 feet 11 inches broad, at 44<i
per square foot? Ans. i:i..l8..9

(21) What is the vaUie of 8 squares, each measuring 3 feet
by 1 foot 6 inches, at 7^d. per square foot ? Ans. i;i..3..3.

(22) What is the price of a marble slab 5 feet 7 inches
long and 1 foot 10 inches broad, at 6s. per square foot ?

/oo\ itTi.
*• -^^..L.S.

(23) \Vhat will be the expense of coiling a room the length
of which is 74 feet 9 inches, and the width 11 feet 6 inche:^
at 3*. lO^d. per square yard ? Ans. i;i8..10..1. '

(24) What will i>^ paving of a court-yard cost at 42d. per
square yard, the length being 58 feet G inches, and the breadth
54 feet 9 inches ? Ans. je7..0..10.

(25) The circuit of a room is 97 feet 8 inches, and the
height 9 feet 10 inches : what is the charge for painting it, at
'Zs. 8^d. per square yard ? Ans jC14..1 I. 2.

^
(26) What is the expense of a piece of wainscot 8 ieet 3

inches long and 6 feet 6 inches broad, at 6s. 7id. per square
yard? Ans. £1..19\

ft. in.

* 7 10
6 8

5 4

m. ft. in.

6—
-i

19 10

11

19 10 the whole height.

3 11

3

in. 218 2

3=k 9 11

4 11 6"

11 9 the whole breadth

1=J,233
a.

6 at 14,'

2= ^^-11 13 the vnlnp. .Ht |#,
1 18 10 the value at 24.

value of (r'= 0^

Jei3 il m ^ns.

31
7 1

•'(.I
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(27) What will the paving of a court-yard cost at 3*. 2d.

per square yard, the length being 37 feet 10 inches, and the

breadth 14 feet 9 inches? Ans. £7.A. .5.

(28) A certain court-yard is 42 feet 9 inches in front, and

©8 feet 6 inches long ; a causeway the whole length, and 5

feet 6 inches broad, is laid with Purbeck stone, at 3s. 6d. per

square yard, and the rest is paved wifh pebbles, 'A 3s. per

square yard. What is the expense ? Ans. jC4 J..17..0|.

(29) What will the plastering of a ceiling cost at lOd. per

square yard, supposing the length 21 feet 8 inches, and the

breadth 14 feet 10 inches? - Ans. £1..9..9.

(30) What will the wainscoting of a room cost at 6s. ptr

square yard, supposing the height of the room (including the

cornice and moulding) is 12 feet 6 inches, and the compass 83
feet 8 inches : the three window shutters each 7 feet 8 inches

by 3 feet 6 inches, nd the door 7 feet by 3 feet 6 inches?

The shutters and door being worked on both sides, are reck-

oned work and half-work. Ans. jC36..12..2^-.

(31) In a piece of partitioning 173 feet 10 inches long, and
10 feet 7 inches in height, how many squares?

Ans. 18 squares, 30 feet, 8' 10".

(32) A house of three stories, besides the ground floor,

measuring 20 feet 8 inches by 16 feet 9 iuches, is to be floored

at iTClO. per square : there are 7 fire-places, two of which
measure 6 feet by 4 feet 6 inch'ss each, two others 6 feet by
6 feet 4 inches each, two oth**' . 5 feet 8 inches by 4 feet 8
inches each, and the seventh 5 feot 2 inches by 4 feet, and
the well-hole for the stairs is 10 feet 6 inches by 8 feet 9
inches. What will the whole amount to ?

Ans. i:53..13..3f

{33) If a house measures within the walls 52 feet 8 inches

in length, and 30 feet 6 inches in breadth, the roof being of a

true pitch, what will it cost roofing at 10s. 6d. per square ?

Ans. £12..12..UI.

Note. A roof is said to he of a true pitch when the rafters are } of
the breadth of the building. In this case, therefore, the breadth must
be acoouiited equal to tho breadth and half-breadth of the building.

(34) What will the tiling of a barn cost at 25^. 6t?. per

square, the length being 43 feet 10 inches, and the breadth

27 faet 5 inches on the flat, the eave-boards projecting 16

inches on each sir^e ? Ans. £2A..9..b^.

NoTX. Brieklbyars oompate thoir work at th« «y« of a brick vmi
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a lUilf thick ; tliorefore, if the thickness of a w.-Ul ia more or lesa, it
must be reduced to the standard thickness by multiplying the area of
the wall by tlie number of half bricks in the thickness, and dividing
the product by 3.

*(35) If the area of a wall is 4083 feet, and the thickness
f wo bricks and a half, how many rods does it contain of the
standard thickness? Arts. 25 rods, 8 feet.

(36) If a garden wall is 254 feet in compass, 1!3 feet 7
inches high, and 3 bricks thick, how many rods does it con-
»si" Ans. 23 rorf.y, \ 36 feet.

(37) How many rods are there in a wall 62^ feet long, 14
feet 8 inches high, and 2} bricks thick ?

^In*. 5 rods, 167feet.
(38) The end wail of a house is 28 feet 10 inches in

length
;
the height of the roof from the ground is 55 feet 8

inches
;
and the gable (or triangular part at the top) rises 42

courses of b cks, reckoning 4 courses to a foot. The wall
to the height of 20 feet is 2i bricks thick, 20 feet more, 2
bricks thick, and the remaining part a brick and a half thick

;

and the gable is 1 brick thick. What is the charge for the
whole wall, at jC5..I6. per rod ? Ans. i;48..13..5f
To multiply several figure* by several, and obtain the product in one line only.

Eur.E. Multiply the units of the multiplicand by the units of the
multiplier, set down the units of the product, and carr>- the tens ; nexf
multiply the tens in the multiplicand by the units of the multiiuler, towmch add the p-oduct of the units of the imiltiplicand multiplied by
the tens m the multiplier, and the tens curried; then multiply the
hundreds in the multiplicand by the units of the multiplier, adding the
product of the tens m the multiplicand multiplied by the tens iu the
mulUpher, and the miits of the multiplicand by the hundreds in the
multiplier; and so proceed till you have multiplied the multiplicand all
through, by pvery figure in the multiplier.

Multiply . . 35234
by . . 524f

i

Product 18471072rG

r.TPLANATlON.
First, 4 X 4 =» 16, that is C and cairy 1. Secondly, ("3 X 4) 4- (4 X 9)

,,^Jr^} 18 earned = 21, set down 1 and carry 2. Thirclly, (2X4)
t ^/l^^At (^ ^ '1) + 3 canied = 32 ; that is, 2 and carry 3. Fourth-

U^ ^ ^^:^ ^i^C? -t?
X 4) + (4 X 2) + 3 earned = 47; set down tMd carry 4. Fifthly, (3 X 4) + (5 X 2) + (2 X 4) + (3 X 2) + (4 X o)

t /o^'v ofl=7o^v^^11•'''"" f '^ '^"y ^-
,
^'^*^''>'' (3 X 2) 4- (5 X 4)

T- 1- A ,J -f- (d X 5) -{- G carried «= 51 : set down 1 and cairy 5. Sev

•In this and the throe following examples the rod is considered
873 feet.

r '

i

/ mm

41^
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h

cntbly, (3 X 4) + (5 X 2) + (2 X 5) -f 5 carried = 37 ; set down 7 and
cany 3. Eighthly, (3 X 2) -f- (5 X 5) -f- 3 earned = 34 ; set down 4 and
carry 3. Lastly, 3X5 + 3 carried = 18 ; set down 18, ujid the work is

finished.

MENSURATION OF SUPE.HHCIES.

GEOMETRICAL DEiFINITION.S.

Geometrv is the science which investigates the natvae-aod

properties of lines, angles, surfaces, and solid bodies.

A point has no parts or magnitude.

A line has length only, without breadth or thickness.

A line drawn wholly in the same dipec^ ,,__.^

tion, or the shortest distance between two

points, is a right or straight line. That

which continually changes its direction is

a curve.

Parallel lines preserve the same distance

from each other throughout ; and therefore

would never meet, though inliiiitely pro-

duced.

An angle is the degree i
.' inclnnation of

two lines, or tie opening between them

when they meet in a point ; which is call-

ed the angular point.

When a line meeting another inclines <j /E

aot either way, but makes equal angles on

each side, those are called right angles;

and the lines are perpendicular to each

other. Thus the angle ADC = the angle
^

BDC* i: D "5

An oblique angle is either acute or obtuse. An acute angle

is less than a right angle, as BDE ; and an obtuse angle,

greater than a right angle, as ADE.

* Whrii TTifH'^ tl'.iiii two lines meeti forriiius' several anffiCB at the same

point, it is necessary to desigimtc each angle bv three letters, placing

that which is at lUe angular poMit in the middle. XUus, the angle

BDC is that formed by tlic Uuv* 'B)0 cuiil.CD.
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A superficies or surface is a space contained within jnes

and has two dimensions, length and breadth.

A. solid is a space or body bounded by surfaces, and has

three dimensions, length, breadth, and thickness.

A triangle is a superficies bounded by three lines. A
quadrangle, or quadrilateral, is bounded by four lines.

A right-angled triangle has one right angle, (Fig. page 116,)

an obtuse-angled triangle has one obtuse angle, and an acute'

angled triangle has all its angles acute.

An equilateral triangle has the three sides (and consequently

the three angles) all equal to each other.

An isosceles triangle has two equal sides.

A scalene triangle has all the three sides unequal.

A parallelogram is a quadrangle having the opposite sides

equal and parallel." When the angles are ri^ht ones, it is

called a rectangle}' And a rectangle having ail its sides equal

is a square.*

A rhombus has all its sides equal, but oblique ai<'les^

A rhomboid has oblique angles, and only its opposite sides

equal.

All other quadrilaterals are trapeziums ;' but a trapezium

that has two sides parallel is called a trapezoid.

The basc^ of a figure is the side on which it is supposed to

stand ; and a line drawn from the vertex, or opposite angle,

perpendicular to the base, is the altitude/ or perpendicular

height.

Right-lined plane figures of more thun A)ur sides are called

polygons. A polygon of five sides (or angles) is a pentagon,

one of six a hexagon, &c. Vide Table, page 166.

A circle^ is a plane figure, contained under one curve line,

called the circumference, which is in every part equidistant

from the centre, or middle point within it. The circle con-

tains more space than any other plane figure of equal compass.

A straight line passing through the centre, and meeting

the circumference in two opposite points, is called tho di-

ameter ;^ and half the diameter, or the distance from the.

centre to the circumference, is the radius}

An arc of a circle is any portion of the circuntf; rmrce}

• Pigs, I, 2, and 3. ^ Fig. 2. ' Fig. 1. •1 Fig. 3. Fii?. 5.

'The line AB, Figs. 3 ami 4, is the base, and CD the altitude.

• Fig. 7. h The line AB Fig. 7. ' AC or BC. k AD or ADD, Fig. 8.

f'
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A chord is a right line joining the extremes of an arc'

The versed sine is pari ol the diameter cut off by the

chord."

A segnwjit is a space contained between an arc and its

chord." A semicircle is a segment, the chord of whic'h is the

diameter.

A sector is bounded by an arc and two radii." When the

two radii are at right angles it is a quadrant, or fourth part of

the circle.

The circumference of every circle is supposed to be divi-

ded into 3G0 equal parts, called degrees ; and each degree into

60 equal parts, called minutes, &c.
The measure of an angle is determined by the number of

degrees in the arc of a circle contained between the two lines

forming the angle, described round the angular point as a

centre Thus the angle ACB (Fig. 8.) is an angle of so many
degrees as arp cpntained in the arc AB. Hence, a right angle

contains 90 degrees.

An ellipse (or regular oval) is a plane figure bounded by a

curve called the circumference, returning into itself, and de-

scribed from two points, called the foci or focuses, in the

transverse (or longest) diameter. The shortest diameter, which

intersects the transverse at right angles, is called the conju-

gate. The diameters are also called axes.^

JIENSURATION.

Problem 1. To find the area of a Parallelogram, whether it be

a Square, an oblong Rectangle, a Rhombus, or a Rhomboid.

RcLE. Multiply the

length by the altitude or

porpendicular breadth

:

the product v.'ill be the

areu. X B

(1) The base of the largest Egyptian

pyramid is a square, whose side is 693

feet. Upon how many acres of ground

does it stand ?

(2) Required the area of a rectangu-

lar board, whose length is 12| feet, and

breadth 9 inches.

(3) What qtiuntity of land does a

Y.

I AB or AD, Fig. 8. * DK. » AKBDA. • Fig. 9. f Fig. 10.
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B

/

rhombus contain, the base of which is 1490, and the perpen-

dicular breadth 12b0 links ?

Problem 2. Tojind the area of a Triangle.

Rule. Multiply the base by the altitude,

aud half the product will be the area.

(1) Required the number of square

yards in a triangle, whose base is 49

feet, and height 25i feet.

(2) What is the area of the gable

of a house, the base or distance between

the eaves being 22 feet 5 inches, and

the perpendicular from the ridge to the

middle of the base, 9 feet 4 inches ?

Rule 2. When the three sides only are given.—From lialf the sum
of 'he sides subtract each side se^•evally : rudtiply the half sum and the

three i-emaiuders contiiuudly tngetlicr; and the square root of their

product will be the area.

(3) The three sides of a triangular tisb-pond are 140, 336,

and 415 yards respectively. What is the value of the land

which it occupies, at £225. per acre ?

Problem 3. To find the urea of a

Trapezium, or a Trapezoid.

Rule. Divide the trapezium into

two triangles by a diagonal
:^
multiply

the diagonal by the sum of the two
j)erf)endicular8 falling upon it; and

naif the product will be the area.

That is,
DE + BF X AC = the ai'ea.

For a trapezoid. Multiply the sum of the two parallel sides hy the

perjjcndicufar distance between them; and half the product will bo

the area

(1) How many square yards of paving are in the trapezi-

um, whose diagonal is 65 feci, and the perpendiculars 28 and

331 feet ?

(2) Find the area of a trapezium whose south side is 2740
lir.L.. <>»*.* t,\A^ Qs;'7<^ «r£.et t:\Aa A^ (\^ ^T\t\ nf\ri\\ Ri/ln V?fk^

links ; and the diagonal from the south-weet to the nortb-«8ft

angle 483,*i links.

m

ii

111

I
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I <'

(3) Required the area of a trapezoid whose parallel sides

Me 20^ feet and 12{ feet respectively ; the perpendicular dis-

tance being lOf feet? ^ .

(4) How many square feet arc in a board, whose length i«

12| feet, and the breadths of the two ends 15 inches and 11

inches respectively ?

Problem 4. To find the area of an Irregular Figure.

Rule. Divide it by drsiwing diagonals into trapeziums and tnangki

Find the m-ca of each, and their sum will be the area of the whole.

1. Required the content of the Fig. 6.

irregular figure adcdefga, in

which are given the following

diagonals and perpendiculars:

namely, ac = 55
FD^ 52

J

GO = 4-4

om == r3
Bn= 1-8

oo== 1-2

Kp== 0-8

Dq==2-3

Problem 5. To find the area of a Regular Tolygon.

Rule 1. Multiply the perimeter (or sum of the sides) by the perpen-

-licular drawn from the centre to one of the sides ; and half the pro-

duct will be the area.

Rule 2. Multiply the square of the side by the corresponding tab-

ular area, or multiplier opposite to the name in the following table;

and the product will be the area.

No. of
sides.

Names of Polygons.

3

4
5
6
7
8
9

10

11

1 <w

Trigon, or Equilateral Triangle

Tetragon, or square

Pentagon
Hexagon
Heptagon
Octagon
Nonagon
Decagon
Undecagon
Dnodecagon

Areas, or

Multipliers.

0-4330127

1 0000000
1-7204774
2-5980762
3-6339124
4-8284271
6-1818242
7-6942088

11-1961524
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(1) Required the area of a regular pentagon whost side is

OR feet.

(2) Required the area of an octagon whose side is 20 feet.

Problem C. To fmd the diameter or circumference of a Circle,

the one from the other*

RcLK. As 7

or.

Fig. 7.

As 7 :• 22 1 )

r, as 113 : 3.>r>i V : : the diameter : the

or', as 1 : 31416$ S -^^ ^ i r.
^

rtrcnmfereiice ; aiid reversing the terms will find the

diameter.

(<H)* K»equired th« circumference of a circle whose diameter

is 12.1

» To find the proportion which the circumference bears to the diame-

i.. r, and the" e to find the urea of a circle, is a problem that has engaged

the anxicr. ^.ttention of mathematicians of all ages. It is now general

ly considered impossible to determine it exactly ; but various approxi-

mations have been found, some of which have been carried to so great

a dfegreeof accuracy, that in a circle as immense in magnitude as the

orbit of the planet Saturn, the diameter of which is about 158 millions

of miles, we are enabled to express the circumference (the diameter be-

ing given) so nearly approximating to the truth, as not to deviate from

it so much as the breadth of a single hair. The three approximationa

in the Rule are those in general use.

t This is the ratio assiicned by Archimedes, a celebrated philosopher

ol Syracuse, who flourished about two centuries before the Christian

era. It answers the purpose sufficiently well when paiticular accuracy

is not required^

I This was discovered by Metius, a Dutchman, about two centurieB

since. It is a veiy good approximation, agreeing with the truth to the

sixth figure.

$ This is an abridgment of the celebrated Van Ceulen^s proportion,

who was neaily contempoiary with Metius. By a patient and most

laborious investigation, he detei-mined it truly to 36 places of figures,

(3-M1598, itc.) But it has been since extended to considerably more
than 100 places. This proportion is extremely convenient, from the

circumstance of the fii-st tei-m being unity ; which saves the labour of

division, in finding the circumference of any other circle whose diame-

ter is given. It is not quite so accurate as the preceding.

II
As 7 : 22 : : 12 :

B^^ii«-H£l = 37 7142851

or, w 113 : 355 : : 12 : ..„ =37-699115 f ence.

er, as 1 : 3-141fi 12

113

3141C X 12 =--37

41

'i
6fJi^2
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(2) What is the circumference wheu the diameter is -ij ?

(3) What is the diameter of a column wliose circumference

is 9 feet 6 inches ?

(4) If the circumference of a great circle of the earth (as

the equator) were exactly 25000 miles, what would be the

diameter 1

Problem 7. To find the area of a Circle.

Rule 1. The area is e(iiml to a fourth part of the prodtict of the cir.

cunifereiice into the diameter, or the product of haU' the circumfereuco

into half the dia neter.

, ,. . , , 1X31416 .,_.
Therefore, when the diameter is 1, the area = = -/Sol j

whence we have
RuT.E 2. Multiply the square of the diameter by 7854, and the pro

duct will be the area.

RuLK 3. Multiply the square of the circumference by 07958 for the

area.

(1) Required the area of the circle proposed in Example 1.

Problem 6.*

(2) Find the area of the circle proposed in Example 2.

Problem 6.

(3) What is the area of the end of a roller whose diameter

is 2 feet 3 inches ?

(4) Required the area when the circumference is 8^ feet.

Problem 8. To find the side of a square inscribed in a circle.

RuLB. Multiply the radius by 1-4142, (that ib, by y/'i,) or multiply

the diameter by 7071.1

(i) Find the side of the square inscribed in the circle

whose diameter is 12.

(2) What is the side of the square inscribed in a circle

whose diameter is 6 feet 5 inches ?

:37-69a2X 3= 113-0976• 37-6992 X 12 _ gy.ggjo X 3 = 1 130970 )
4 > the area,

or, 12» X 7854— 12 X 12 X -7854 = 1 130976 i

\ The following Rides exhibit the principal relations betweeu tb«

cirde and its equal stjuave, or inscribed square.

1. The diameter X '8862269 ^ __ ., --y^ ^; g^ o^i^bI Kr.nar»>.

>l. The circnmfer. X -2820948 < - '^^ ^'

3. The diameter X7071068 )
4. Tbo oirctimfer. X -2250731 >»= the biflc cf the mscnbed sqnaw

.O. Tb*" w**3 X-^3««l'^7
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Problem 9. To find the length of « Circular Are,

RcLC 1. From 8 times the Fig. 8. D_
chord of half the arc subtract

the chord of the whole arc,

and I of the difference will

be the length of the arc, ^
nearly.

That is AD X 8— AB -r
3 — atv ADB.

St

Not*. Half the chord of the whole arc, the chord of half the arc,

•nd the versed sine, are sides of a right angled triangle ; any two of

which being given, the third may be found as directed in page 115..

RuLK 2. Multiply the numbjr of degrees in the arc by the radius,

ai d the product by -01745, for the length of the arc.

(1) The chord of th« whole arc is 30, and the versed sine

8 . what is the length of the arc ?

(2) What is the length of the arc when the chord of the

b<ilf arc is 10 625, and its versed sine 5 ^

(3) Required the length of an arc of 12° 10', Ihe radius

b.>ing 10 feet.

Problem 10. To find the area of a Sector of a circle.

Fig. 9. C
Bulk 1. Multiply the length of

t^ie arc by the raditis, and half the

p> ?duct will be the ai'ea.

Rule 2. As 360° : the degrees

in itie arc : : the area of the circle

: uhe area of the Sector.

^1) Required the area of the sector, when the radius is 15,

niid the chord of the whole arc 1 8 feet.

(2) What is the area of a sector whose arc is 147° 29',

and the radius 25 ? • /

(3) Required the area of a sector, whose radius is 20 feet,

and the versed sine 1 foot 9 inches.*

the diameter
' the circumf.

the diameter
the circumf.

of its circnm-
scribing circle,

of an equal cir-

cle.

6. The side of a square X 1-414214

T. The side of a square X 4-442883

8. The side of a square X 1- 128379
9. The Bide of a square X 3544908
• By the properties of the circle, the versed sine X the remtunin^

part of the diameter= the square of half the chord of the arc ; wheno«
all the requisites may be found.

iii-
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(4) What is the area of the sector, when the chord of half

its arc is 14 feet 2 inches, and the versed sine G feet 8

inches?*

Problem 11. To find the area of a Circular Segment.

Ri/i.E 1. Find the area of the sector; and also the area of the tri-

Biiglo foniUMl hy the chord and tho two radii of the sector: thoir d\fer-

encr, whou tiie segment is /can tlian a KiMuirircle, or their sum, when
it is greater, will Lie the area of the Bej^inunt.

Ru- F, 2. Divide the height of th^Begnient by the diameter, and find

thf quotient in the cohuun of heights iu the following table. Multiply

the-co!Te«])ondiiig area by the »(iuare of tho diameter, for the area off

tho segment.

t

Tahk of th »? Areas qf Circular Seij^jnents

5

•01

Ann
if

Si'gxiinf-

•00l3:-{

I
•14

A red

Segment. 1

Area
of

Segment.

i

•39

Area
of

Segment.

•00083 •2G •16226 •28359

•0-2 •0037.1 •15 •07387 •27 •17109 •40 •29337

•03 •00087 •10 •08111 •28 •18002 •41 •30319

•04 •01054 •17 •08854 ' •29 •
1 8905 •42 •3l3f04

•05 •01408
i
•IS •09613 •30 •19817 •43 •32293

•OG •010-Jl •19 •10390 i

•31 •20738 •44 •33284

•07 •02117 •20 •11132 i
•32 •21G37 1 •45 •34278

•08 •0'2i)14 •21 •11990
i

•33 •22003 •46 •35274

•09 •03501 22 •12811 •34 •23547 •47 •36272

•10 •04088 23 •13G47 •35 •24408 •48 •37270

•11 •04701 24 •14494 •30 •25455 •49 •38270

V2 •05339 •25 •15355 •37 •26418 •50 •39270

•13 •00000 •38 •27386

(1) Wliiit is the area of a segment, when the chord of the

whole arc is GO, and the chorjj ol" half the arc 37^?

* When the hnlf chord (see AE, Fiir. 7) of llie arc is found by the

propertips of a ri-lit jindod triaii-le, tli<'u AE''= t]ie vtnsed sine (DE)

X tliR rciHuiiiiu,- part of the di.nnoler ; ^Yhence the diumelcr (and conse-

quently the rndius) will be known.

t When lli've is a rc:;:"iiidpv (or fraction) after ,he second quotient

fi!Tun\ i.! .livi.iiii!{ tlie hiM-lii by the tlinnictpv; having taken out the

artvi a'lur.veiiug to the two H-^un^s, add to it such frarfiiuial part ot tho

Uifere,teii'hcU\c(^n that and tho vexl auccceiling area, for tiie sake (/

gvc-atiM- i'iccnnicy.
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(2) What is tho area of a segment whoso height is 18, and
the diameter of the circle 48 ?

(3) Required the area of a circular segment whose height
is 2 and cliord 20.

(4) What is tho area of the segment of a circle whose radius

is 24, the chord of the whole art 20, and the chord of half
the arc 102?

(5) If the radius of a circle is 10 feet, what is the area of
the segment whose chord is 12 feet?

Problem 12. To find the circumference of an Ellipse, the tram
verse and conjugate diameters being given.

Rule. Multiply the srjuaro root Fig. 10.

of half the aiim of the sqiiiiros of the
iv/o aiaiiiettTs by SHKi, {iiid the
product will bu the circumference
nearly.*

(1) What is the circumfer-

ence of an ellipse whose irans-

verse diameter is 24, and con-
jugate 18?

(2) The two axes of an ellipso are 60 and 45 yards re
spectively : what is the circumference 1

Problem 13. Xo find the area of an Ellipse.

Rule. Multiply the product of the axes by 7854 for the area.

(1) Required the area of an ellipse whose axes are 35 and 25.

(2) What will be the expense of trf:nching an elliptic gar-
den, whose axes are 70 and 50 feet, at 3f J. per square yard ?

(3) Required the area of the ellipse in Grosveiior Square,
London, the transverse diameter being 8-40 chains, and the
conjugate 6- 12 chains.

Problem 14. To find the area of an Elliptic Segment, the base
bei7ig parallel to either axis.

Rule. Divide the height of the segment by that axe of which it is n
part, and find, in the liable of Circular Segments, a versed sine equal
to the quotient.

* If the half sum of the two diameters be multiplied by 3" 1416, the
product will gi.a tho circumference snfficiently near ios most praxjtioal
purposes.
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Moltlply the corresponding tabular area and the two a?:e» continu

illy t()gt;lher, ami the product will be the area required.

(1) What is the area of an elliptic segment cut off by a

line (called a double ordinate) parallel to the conjugate diart.-

«ter at the distance of 36 yards from the centre, the axes be-

ing 120 and 40 yards respectively ?

(2) Required the number of square yards in the segment

of an ellipse, cut off by an ordinate pnrallel to the transverse

diameter ; the height being 5 feet, and the two axes 35 and

25 feet respectively.

A COLLECTION OF QUESTIONS.

(1) What is the value of 14 barrels of soap, at 4i(/. per

lb., each barrel containing 254 lb. ? Ans. .C66..13..6.

(2) A and B joined in partnership ; A put into the joint

stock JC320. for 5 months, and B £460. for 3 months :
they

gained X'lOO What is each man's share of the gain ?

Ans. A's je53..13..9aif , and D's £i6..6..2^'>j.

(3) How many yards of cloth, at 17*. 6d. per yard, can I

have for 13 cwt. 2 qrs. of wool, at lid. per lb. ?

Ans. 100 yards, 3\ qrs.

(4) If I buy 1000 ells of Flemish -hnen for £90., at what

price must I sell it per English ell to gain £10. by the

^^,ole 1 Ans. 3s. id. per ell.

(5) A has 648 yards of cloth at 14*. per yard, ready

money, but in barter wi" have 16*. B has w.ne at £42. per

tun, ready money : what must he charge it per tun in barter,

and what quantity must be given in exchange for the cloth 1

Ans. £46. per tun, and the quantity, 10 tuns, 3 fihds., 12f gah

(6) A jeweller sold jewels to the value of £1200., for which

he has received in part 876 French pistoles, at 165- 6d. each.

How much more is due to him ? Ans. £477..6.

(7) An oilman bought 417 cwt. I qr. 15 lb. gross weight of

train oil, tare 20 lb. per cwt. : how many neat gallons were

there, allowing 7i lb. to a gallon 1 Ans. 5120 gallotis.

(8) If 1 buy cloth at 14*. 6d. per yard, and sell it at 16*

9d., what is the gain per cent. ? Ans. £15 .10.A^\.

o 6*

tare If lb. per bag, tret as usual : what is the value at Sfa.

per/*..? Ans. £76.A3..2i.
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(10) If I oz. cost Is. what 'vill | lb. cost? Ans. 17*. Gd.

(11) If f of a gallon cost „ of a £. what will i of a tun

cost? Ans. JC105.

(^ (12) A gentleman who spends one day with another

£1..7..10|. lays up at the year's end £340. What is his an-

.i nual income? Ans. £848..1i..4^.

(13) What is the difference in ounces, between 13 fothers

• of lead, and 39 boxes of tin, each box weighinor 388 lb ?

Ans. 2]2]60 ounces.

(14) A captain, commanding a crew of 160 mariners, cap-

tured a prize worth jei360. The captain was allowed one-

lifth, and the rest was equally divided among the sailors.

"What was each man's share ?

Ans. The captain had £212. and each sailor £0..16.

(15) At what rate per cent, will £956. amount to X'13l4..

10. in 7A years, at simple interest ? Ans. £b. per cent.

{i^) A has 24 cow?, worth £3 .12. each, and H 7 horses

worth £13. each. How much will make good the difference,

in case they mterchange their droves of cattle ? Ans. £4.. 12.

(17) A man left £120. to be given to three persons, A, B,

ftfid C ; B to aav« twice as much r A, and C as much as A

and B ; what was the s^jare of eadi ?

Ans. A £20. B £40. and C £60.

(18) £1000. is to be divided among three men, in such a

manner, that if A has £3. B shall have £5. and C £8. How
much will each n n have ?

Ans. A £187.. 10. B £312, .10. and C £^00.

(19) A piece of wainscot is 8 feet 6^ inches long, and 2

feet 95 inches broad : what is the superficial content ?

^/t.y. 24/t'6^0' 3" 4'" 6"".

(20) A garrison of 360 men, who had originally six months*

provisions,"^ having endured a siege of ^ months, without ob-

• taining any relief or fresh supply, wish to know how many

men nm^ depart, that the provisions may suffice for the resi-

due 5 months longer? A7is. 288 mm.
'(21) The less of two numbers is 187; the difference 34.

The square of their product is required. Ans. 170792UJ29

(22) A butcher sent his man with £216. to a fair to bu»

cattle; he bought oxen at £11. cows at 40.s. colts at f *

and hogs at £1..15. each, and of each a like number. v\na,

was th- number of each ? Ans. 13 of each sort, and £8. or**

(23) What number added to II4 will produce 36f5|
Ans. 24ftf

.
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(24) What number multiplied by f will produce 11 y\?
Ans. 26|f

.

(25) What is th«! value of 179 ho<(sheads of tobacco, each
weighing 13 cwt. at £2..7..1. per civt. '{ Ans. i:5478..'i..ll.

(26) My factor inforius me that he has bought goods on my
accovmt,, of the value of X'500..13..6 What will his cornmis
oion come to at £'S\. per cent. ? Ans. X'17..10..5..2i| qrs

-(27) If i of 6 were three, wlnat wouki \ of 20 be ? Ans. 1\
(28) Reduce 3 qrs. 14 lb. to the decimal of a ca-i.

Ans. -875 cwt.

(29) How many Ih. of sugar, at i\(l. per Ih. must be given
in barter for 60 gross of inkle, at Qs. 8d. per gross ?

A71S. 1386| lb.

(30) If I buy yarn for 9d. per lb. and sell it again for 13itZ

per lb what is the gain per cent. ? Ans. jC50.

(31) A toba'^conist nJxes 20 lb. of tobacco at 9d. per lb.

with 60 lb. at 12f/. per lb. 40 lb. at I8d. per lb. and 12 lb. at

2*. per lb. what is a pound of the mixture worth ?

Ans. Is. 2i(?. jPy.

(32) What is the difference between twice eight and twenty,

and twice twenty-eight; also between twice five and fifty

and twice fifty-five ? Ans. 20, and 50.

(33) Whereas a noble and a mark just 15 yards did buy;

How many ells of the same cloth for jGoO. had I ?

Ans. 600 ells.

(34) A broker bougbt "^r his principal, in the year 1720

jC400. South Sea stock, at jC650. per cent, and sold it again

when it v/as worth but £130. per cent. What was the whole

loss ? Ans. je2080.

(35) C has candles at 6s. per dozen ready money, but in

barter will have 6*. Gd. per dozen ; D has cotton at 9d. pei

lb. ready money : what price must the cotton be charged m
barter; and how much must be exchanged for 100 dozen c'

candles ? A7is. The cotton at 9^d. p,r lb. and the quantity.

7 cwt. qrs. 16 lb.

(16) If a clerk's salary is je73. a year, what is that ])»

day ? Ans. 4s.

(37) B has an estate of jC53. per annum, and pays 5^. 10*.

ID the subsidy: what must C pay, whose estate is woit*^

jeiOO. per annum ? Ans. 1 Is. O^^d

(38) If I buy 100 yards of riband, at 3 yards for a shilhng

and 100 yards more at 2 yards for a shilling, and sell th«

3*.
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whole at ihvi rate of 5 yards for 2 shillings ;
whether do I

gain or lose, and how nuich ? An.s. Lose 3s. 4d.

(39) From what number must | be deducted, that the

remainder may be ] ? ^ "•*>"• f I-

(40) A farmer wishes to mix rye at 45-. a bushel, barley at

3*., and oats at 2.?. How nuich must he take of each to sell

the mixture at 2s. Gd. per bushel ?

Ans. 6 of rye, (5 of barley, and 24 of oats.

(41) If f of a ship is worth X'3740., what is the vahie of

the whole ? Ans. i:9973..6..8.

(42) Bought a cask of wine for je62..8. at 5s. Ad. per gal-

lon. How nuiny gallons were there ? Ans. 2'3i.

(43) A dissipated young fellow in a short time got through

I of his fortune; he'lhcr» gave .£2200. for a conmiission in

the army : lii.s profusion continued till he had no more than

880 guineas left, which was ^'V of his money after the com-

mission was bought. What was his fortune at iirst?

A71S. £ 10450.

(44) A sum of money is to be divided amongst four men,

80 that the first shall have i, the second {-, the third ,}, and

the fourth the remainder, which is £28. What is the sum ?

Ans. .£112.

(45) What is the amount of £1000. in 5^ years at £4^.

per cent, per annum, simple interest? Aiis. £1261. .5.

(46) Sold goods, amounting to the value of £700., at two

4 months. What is the present worth at £5. per cent, per

annum, simple interest? Ans. £682. .19. .51 jWy.
(47) A room 30 feet long and 18 feet wide is to be cover-

ed with painted cloth. How man) yards of three-quarters

wide wiU cover it? Ans. 80 yards.

(48) Betty told her brother George that, though her mar-

riage poriion took £19312. out of her family, it was but | of

two years' rent. What was his annual income ?

Ans. £16003..6..R.

(4^) A gentleman having 50s. to pay among his labourers

for a day's work, gave to every boy 6d., to every woman 8d

,

and to every man IGd. There was an equal nuri.I)er of each

ijescription. What was that munber? Ans. 20 of each.

(50) What is the solid content of a stone that measures 4

feet 6 inches long, 2 feet 9 incnes broad, and 3 feet 4 inche?

deep? Ans. 4:l\ sov-nl feet.

C51) What does t^e pay of a ship's crew, cfljfcisiing of 64C

•aiiors, amount to for 32 moiuu«* service, each mans pay be-

ing 23*. 6d. per month I Ans. £23040.
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(52) A traveller would change 500 French crowns, at ^j.
Gd. per crown, into sterling money, but he must pay a half-
'^enny per crown for change. How much sterling money wiU
te receive? Ans. £U1..9..2.

(53) B and C traded together, and gained jClOO; B put in
£6A0, C put in so much that he was entitled to j£:60. of the
gam. What W3s C's otock ? Ans. £960.

(54) From what principp.l sum did jC20. interest arise in one
year, at the rats of £5. per cent, per annum ? Ans. £400.

(55) How many French pistoles, at 17*. 6d. each, are equal
to 672 Spanish guilders, at 2*. each? A7is. 76|.

(56) Out of 7 cheeses, each weighing 1 cwt. 2 qrs. 5 lb.,
how many allowances for seamen may be cut, ea i weighing
5 or. 7 drams? Ans. 3563U.

'^

(57) If 48 laken from 120 leaves 72, and 72 taken from
9'. leaves 19, and 7 taken from thence leaves 12, what num-
ber is that, out of which, when you have taken 48, 72, 19, and
7, leaves 12 ? ^„^. 158.

(58) A farmer, unskilled in numb^ra, ordered :£r500. to be
divided among his 5 sons, thus: "Give A, says he, i, B |C 1, D A, and E I part." Dividie this equitably among them
according to the father's intention.

Ans. A jei52..10..1i iff B £U4..7..ei H^c i:9i..io..o^ j>^%.. D je:76..5..oi fff. e £65..7.Sl ivv
(59) When first the marriage knot was tied

Between my wife and me.
My age did hers as far exceed.
As three times three does three

;

But when ten years, and half ten years,
We man and wife had been,

Her age came then as near to mine
As eight is to sixteen.

Quest. What was each of our ages when we married ?

Ans. 45 yiars the man, 15 the woman.

SUPPLEMENTAL QUESTIONS.

(1) How many gallons of the imperial standard n'^&h\\x^
are respectively equal to a hogshead of wine and a hogs'jKif^
of ale, old nj^asure ; and what was the diflerenoe bei\"pen
the two hogs^ads in cubic inches ?

(2) What quantity of the old ale measure would corres-
pond iv 51 galicns of the imperial aiandard

!

ASSISTAI
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(3) How many gallons of the old wine measure are equal

in quantity to 63 gal.'ons, imperial measure?

(4) Reduce 15 quarters, 3 bushels, 1 peck, old meas* re, to

its equivalent in the imperial standard measure.

(5) A lady who was asked the time of the day, said tliat it

was between three and four: but being desired to name the

exact time, she replied, "The minute hand is advanced half

an hour precisely before the hour hand." Required the e>:act

time.

(6) If 7 men can build a wall 40 yards long, 4 feet high,

and 2 feet thick, in 32 days ; how many men will build a wall
240 yards long, 6 feet high, and 3 feet thick, in 8 days ?*

(7) The weight of a certair^jar of iron 2 feet long, 3 inch-

es Ijroad, and 1 inch thick, is 20 Ihs. What is the weight of
a bar, of similar qualify which is 7-]- feet long, A\ inches
broad, and o\ inches thick?

(8) A person who had five-ninths of a mine, made his

younger brother a present of half his share, and sol 1 hnlf the

remainder to his cousin John, who soon after purchased \ of
the younger brother's sliare ; but now ofTers to dispose of
half his interest in the mine for ^1.50. Estimating at the
same rate, what is the value of the whole mine, and of each
brother's share?

(9) A, travelling from London to Manchester, and B,
^rom Manchester to London, set out at the same time. They
meet at the end of six days, A having travelled 3 miles a day

t^

* Questions of Compovnd Prnj^ortion in wliitli tlic torms are mimep
ous niciy be solved by Rule 1, for tliv3 DjuMi; Rule <

(' Tlir- ; but the
following method is more eonvenieiit.

Rule. Arranice the terms of the^j-s^ cause and offcrt in one line, and
the cori-esponding terms of ll:.' second cause and e£\.c-i exactly under
them ; fiipplying the place of llie term .sought with an asterisk, and cou»
neciing the co7itrary causes and rll'ects by crops lines. Multiply contin-
ually the tei-ms of each cavse and the other elfict: divide liie product
mising from the /?/// number of teruis l)y tlie product ol'' hose with which
the blank tcim is connected, and the fiuotient ^^^'?^ Ir* the answer.

Solution of the above e iv;/i.pie.

I

/I. A. ^ 6 3

7X$^X'i,4v>x0x3If 7
•

dayg build y, Img /I. h

40 : 433
8

X
a wrJl

240 .6:3^
1 1 1 I

=- 378 men,

Ans

II

.'... !''..£^yl
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than B. At what rate did each the distance beinjmore
186 miles?

(10) A coach, which runs the whole distance in 31 hours,

starts from London at the same lime that another, which does it

in 21 hours, starts from Manchester. Required the number of

hours elapsed, and the distance travelled by each when they

meet.

(11) A load of corn was sold for £\5. at a loss of 15 per

cent. What should it have been sold for to gain as much per

cent, as the corn cost ?

(12) Two men purchased a grinding stone 42 inches in di-

ameter for a guinea ; of whioh the first piiid twelve shillings.

They agree that the first shall uj^ it till his share is worn down,

What will be the diameter when the second receives it ?

(13) If A and B together do a piece of work in 7a day*-,

which A alone would accomplish in 12^ days ; in what time

would B do it himself ?

(14) A person lent X'400. and agreed to receive in return a

yearly payment of £50. for 13 years. Whether would h^

gain or lose thereby, reckoning Compound Interest at £5. per

cent, per annum ?

(15) By selling a horse for jC50. I gained one-fourth of what

he cost me ; but the whole cost (including the expense of his

keep) was one-fourth nioVe than the original purchase. How
much did I give for him, what did 1 expend in keening him

and what did ' in per cent. ?

(16) It hr ; found by experiment, that sound iz con-

veyed throuj; air at the rate of 1142 feet in a second.

How far distant is the cloud, when 7f seconds elapse between

seeing the flush of lightninu' and hearing the thunder?

(17) What is the height of u tower that projects a shadow

75-75 yards long, at the same time that a perpcudicular staff,

3 feet high, gives a shade of 4-.'35 feet in length ?

(18) A bankrupt owes X'2580. and the value of his eflects

is £846. and the amount of recoverable debts £358. .12. be-

sides which he has an unexpired lease that has 13 years to

run, valued at X'12. a year more than the stipidaicd rent. If

the lease be disposed of for present money, allowing Com-
pound Interest at £5. per cent, per annum ; and if the won- .ng

of the commission and other expenses amount to £472; wh;?

•will his creditors have in the pound, provided they allow hiro

£150. to recommence business^

(19) A youth aged 12 years, luiving had bequeathed to hira
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an annuity of jCSO. for 12 years, to commence when he comeB

of age, the executors think it will be more advantageous to

exchange tins for an amuiitv to commence immediately, and

continue lill he is 21, to enaMe them to give I'^m
«^'"V

"'

cation and a trade. What will be such ammity, i:iOO. bcmg

reserved at the conclusion to sot him up in business ?

(20) There is an island 73 miles in circumference, to travel

round which three pHdeslrians all start atr the same time :
A

travels 5 miles a dav, B travels 8, and C 10 miles a day. in

how many days will they all come together again, and how

rnanv circuits 'will each have made?
, „ r

(21) What will a banker charge for discountmg a hill ot

X52..10. on the 7th of April, the bill being due on the 19th

of May ?
, . , 1 1 u

(22) My af^ent in London having advised me that he has

purchased goSds on 4ny a-ccount to the amount of £7o6..10.

at six months' credit, or £7h per cent, discount for prompt

payment, if I send a remiitauce of jC400. to be paid down

on account, after deducting out of it his charge for commis-

sion at £21. per cent., what will remain to be discharged at

the end of six months 1*
, ^ ^ e

(23) If I insure a house for £250. at the annual charge ot

Is 6d per cent., and the furniture, &:c., for £150. at the rate

of 4s. 6d. per cent, what shall I have to pay yearly to the

Insurance office, including the duty pai<l tg Government of J,

or 2.?. Of/, per cent. ?
n . ^ a

(24) If 12 oxen will eat 3? acres of grass in 4 weeks, and

2. oxen will eat 10 acres ii. 9 weeks, how many oxen will

eat 24 acres in 18 weeks, ahowing the grass to grow uni-

formly :
, i r

(•^5) \ bath is supplied with water by two cocks, Irom one

of which it may be filled in 40 minutes, and from the other

in 50 minutes : a discharoing cock will empty it (when filled)

in 25 minutes. If all the three be opened at the same tune

in what time will the bath be iillcd, HUi)posing tho milux .ind

efflux to be uniform ?
. , ,. i

•

(96) A person who had spcMil two-tliirds oi his money at

one place, and half the rem:iiu;lcr at another,^ ftmnd tha he

hod £32..] 2. left. ITdw much iial lie at lirst ?

(27) The Iciigih, breaut'i, and huiglit of a room are ( 6

* Sec Note to Exaniplw U, Discount, page 7.1.
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yards respectively. What is the longest right line that
can be taken within that room ?

(28) What must be the length of a cord with which a horsemay be tethered to a certain point in a straight fence, so as to
allow him the liberty of grazing to the extent of 1 rood, sup-
posing thiit he can reach 2 yards beyond the tether ?

•

^'i^^
A person playing at cards, lost three nights succes-

sively. The hrst njght he lost half his sovereigns and half a
sovereign besides

;
the second night he lost half the remain-

der and half a sovereign more; and the third night half the
remainder and half a sovereign more, which reduced his

^^°/on!"nV/''"'^'-
^^°'^ "^^"y sovereigns had he at first ?

(30) 1 he month of July, 1828, was remarkable, both in
±.ngland and several parts of the Continent, for" excessive
Tarns. At Derby, the quantity collected in the plumamctcr
(or rain-gunge). between the hours of nine, A. M., of the 9th
of that month and six the following morning (an interval o.f
21 hours) was 3-59 inches; to the evening of the 15th it
amounted to 71 inches

; and liy the conclusion of the 29th
ar^ interval of 21 days, of which 10 only were very rainy]
.he totfil depth of water collected was 11.} inches. How
many hogsheads, of 54 and G3 imperial gallons respectively,
fall on an acre of ground to amount to the depth of one inch

;

and how many hogsheads of each kind fell on the surface of
an acre during each of the three several intervals above men-
tioned ? *

. (31) A person who occupies a piece of ground for which
he pays a rent of .£10. per annum, wishes to take it upon a
lease for forty years, with the obligation of laying out upon
It during the present year ,£600. in the erection of a building,
which IS to be left in good tenanlable condition at the termi-
nation of the lease. The question is, how nuich will be a fair
annual rent for the lessee to pay dqring the term of continu-
ance of such tenure, admitting the ground rent paid at present
to be a lair one, and supposing the customary interest of
nioney to be at the rate of £5. per cent, per annum? Also,
supposing interest to be at X'4. per cent, per annum?

(32) What will be the expense of covering and guttering]
a roof with lead at 18.v. per cwt., the length of the roof being
43 feet, and the breaihh or girt over it 32 feet ; the guttering
57 feet long and 2 feet wide : the lead for the former being
^9-831 Ih., and fur ihe latter 7-373 lb. to the square foot?

'(J

*-.



A COMPENDIUM OF

BOOK-KEEPING,
BY SINGLE ENTRY ;

Intended for the purpose of initiating Youth in the LEADING
PRINCIPLES of that important Branch of Science.

TJOOK-KEEPING i^ the art of recording pectmiary or commercial
, transactions in a regular and systematic manner,

Tho science of Book-keeping admits of innumerable varieties of method : but its

general principles are invariable. These being well understood, the knowledge of

*ny particular system, adapted to the peculiar concerns of any counting-house, will

bo easily acquired.

Siuele Entry, being the most simple and concise, is the method usu-

ally adopted in rctnil business.

The General itule to be observed in every system of Book-keep-
ing, is,

To make any person Debtor (Dr.) for money or goods which be re-

ceitfes from mc, and to make him Creaitor (Cr.) /or whatever I receive

from him.

The books usually kept in Single Entry, are the Day-Book, the Cash-
Book, the Ledger, and the Bill-Book.

The Day-Book, when a person commences business, begins with an
inventory of the existing state of his atfairs : after which are entered,

in the regalar order of time, th« djuly transactions of Goods bought
and sold.

The Cash-Book contains the particulars of all Money transactions.

It is ruled in a folio form : on the left hand page, Cash is debited to all

sums received, and on the right. Cash is credited by all sums paid. The
Balance (or quantity which the Dr. side exceeds the Cr.) shows the
amount of Cash in hand. This should be ascertained weekly, and in

eeme concerns daily, in order to prove if it coiresjionds with the real

Cash in hand.

In the Ledger are collected the dispersed accounts of each person
from the Day-JBook and Cash-Book, and entered in a concise manner in

one folio ; the sums in which he is Dr. being aiTanged on the left-haiid,

and those in which he is Cr. on the right-hiiud page of the folio : so ihat

the Balance of his account (the diilerence between the Dr. and Cr.
sides) may always be easily ascertained by inspection. The transfer-

ring of accounts from the Day-Book and Cash-Book to the Ledger, is

called posting.

In many trades it is found convenient to keep tlie acco.ints of Goods Sold at the
former end, and those of Goods Bought at tho latter end of the Ledger. But in con-
cerns of magnitude, two Ledgers are more convenient ; one for Goods Sold, and the
other, called the " Bought Ledger," for Goods Bought.

In the BILL-BOOK are copied the particulars of all Bills of Exchange, whothsr
Rectivdble or Payable. The former are those which come into the Tradesman'?) po«
session, and are drawn upon some other person ; tho latter are those which are 'Jrii.wn

upon and accepted by him.—Printed Bill-Books may be had of any Bookseller.
Note. In the following transactions, Bills Receivable are considered as Cash:

but many Accountants do ii(>t outer them as such, till Cash has been actually ireoeiv

< 1 for ihcm
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MCMOUANDUMJ

or THB TUANSACTJOXS STATED IN THK FOI.J.OWINO BOOKS.

"jfT 5. Received from Allen, Wild, and Co. of Leed.^, on credit, 3 piecci
«f super blue clotli, oach Mj ///.«. at 12.j.v. 6(1. per yard:—and "2 pieces
of iiaiTow brown, Qi yds. ill 4.<i. .9//.

•8. Sold Bernard Mason 2 *•/. raw suL'ar, at 9.|'Z. per Ib.—Vi lb. gveon
tea, ttt 8». 6<i'.—and 3-] yd.t. blue doth, at QSs.

9. Bouglu of Samuel Flt'tchcr. 1 rwt. 1 ./,-. f, lb. Kent bops, at £b..7.
per cwt.—mu\ 1.^ cwt. of Worcester, at X''>..1 1, (i \—Rix mmilhs' credit,
or .5 per cent, diuro tint for cash.—Vn\d bini />V//, No. 1, i;24..3..9.
and '-eceived from bim a rhcine on tSmilb and Co. Bankers, for tlio
difference, including discount.

V>. Bougbt of Si/nmonds and Co. Livoipnol, •> cwt. j-ellow soap, at
76«.— 12 doz. dip candles, at 3.s\ '(i,/.—and 4 doz'. monld do. at
Us. 3d.

!4. Sold William Touuinrf;)!! 7 //</»•. narrow clotli, at '>s. 3d.—and 15 yds.
calico, at 8|,7.

19. Sold Ibizard and .Toaos ^ st. yeliow soap, at 9d. per lb.—h if..

mottled, at i)iirZ.— f) lb. caaides, at H.'/.—aad 3 Ih. inould do. at I'ikd.
Paid Cash for BUI, No. 1, W. Hohiioss. i:4.")..10.

l23. Received from J. tS.mderson, .^oods as per invoice .C7..3..6.
i^. Sold Hazard and .lones ir^J ///. loaf sugar, at \s. \d.— \2 lb. taw do.

at i(\d.—Ij m. Congou lea, at 7s. Gd.—aiid
:J

//;. Hyson, at Y2s.
ti. Paid tlio balnrj-e due to ,1. Hoiilson, cash X'37.. ;')..(). abatement

4rZ.—Sold liiiii on credit 10 lb. bops, at 13J.—and half a ream of
cap-pai)er, at 7d. per quire.

Feb. 1. Sold W. Tomliiisoa 2 st. yellow soap, at Dd. per lb.—6 lb.

mould candles, at l.s. Id.—and I(i Vi. limipHugai-, at \-2.y. Received
ot bim cash for account due, lnclu<lln£r tbe ])re3eat goods, £l..l.i.
abatemeiit. 3\d.
Paid Bernard Mason llie balance due, cash i;S3Q : abatc.nent 5s.

nd.
4. Received of .Jiuiirs Tavlcr .\ yr's. uitorest on Jf70. due'tbis dav.

^1..15. " ~

5. Sold W. Tomlinaon 1 piece super blue cloth, 3o yds. at 27.s-. 6d.—for
Bill at. one month.

.1. W. Tomlinson paid me a Bill on .Tones and Co. Loudon, due May
10, jCOO. which sboiild have I)een at one month.—Charged him dis-
count, lO.s.— Paid, agreeably to his ordL'r, the difcrcnce \o J. Sims, ill

cash, £\Q.
.C. Bought of .T. Sanderson, cheese 25 cn-t. 3 qrs. 17 lb. at JE3..2..6.

per cwt.—Paid bis whole account in cash, XSS. abatement Is. Q\d.
Accepted Allen, Wild, and Co.'s Bill at two m.nths, d'-awu Jau

3, £80.
12. Received of Hazard and .Jones's assignee, cash X'2..7..2-i.' for com
position on =C3..1j..G. at 125, Gd. iu the £.



( 183 )

DAT-BOOK, (page 1.)

-St Inveiitoiy. Janutiry Ist, 1830.

I iuive ill Ready Money " " " .' „„,/
Bills Receivable, No. 1, on S. Johnson, due 29th

inatiiut - - *

cwt. qr. lb.

Tea, 3 chests cross wf. 3 1 17

tare 2 7

Duty mcludecl on 2 3 10 at 6s. 2d. per ii.

cwt. qr. lb.

Baw Sufrar. 2 hhds. weighing 27 3 18 neat, at

i;3..14..8. per cwt. - • ',',.' I

James Taylor owes me on bond, dated August

4th, 1826, with interest at £5. per cent, per

ainuim - - " " "

£.
1500

24

98

104

3

1

I owe as follows:

—

John Herdsov, a biaauce of ncconnts - -

Bernard Mason, for purchase of my li^^^^by auc-

tion, to be paid 1st Felmiar)' next . A800J
Duty on do. at .£5. per cent. - - 4U )

•ni» II, ,;, • \,> 1 W Tlolmcs s biil, to
Bills paynh/r, \i/-.. ><>• i, ^^ ii"i"'>^' '

A II. Williams or older, accepted by me, due l^lli

instant - - " "

1796

37

840

4.5

~ ;>

Allen, Wild, and Co., Leeds Cr.

tBy 3 pieces superliae blue cloth, each 36 yds.

at 25s. 6r/. per .i/J. - - ; _ ,'

2 pieces uamiw brown, 31 yds. at is. ^Jd.

Wrappers

~3
{Bernard Mason

J To 2 St. raw sugar, at 9^d. per (/>.

3i lb. green tea, at Ss. Bd.

3| yds blue cloth, at 28s.

Dr.

137

19

I

.1

157

70

8 9

10

10

922 15

14

19

10

18

2

7

5

6

14

o

7i

* Tl.i? column conrains the tigurer. of reference to the folio of the Ledger in whic^^

.nylxount is posted.
J^^^-^^^^^ article fo which a person is creiite^

IS JJ^-Jo^Sloi; tH i"nelaH^"plaSb.Uc article. f,r .iuch^ person i. .^
€d> but some IJookkeepers omit it

I -M



184 DAY-BOOK, (page 2.)

— 1830, Juii. 0.

CrSamuel Fletcher

cwt. qr. Ih. £. s. d.
By Kent, hops, 1 i 5 at .5 7 -

Worcesler rlc. 1 2 lit 5 11 ti -

Six moiithrt' redit, or Xf). per cent, discount for
preseui i ymeiit

10
Simmonds and Co., Liverpool
By Yellow soap, 2 cwt. at 76*.

12 doz. candies, at 8«. 6d.
4 doz. mould do. ut IJ5. 'id.

-14

2

William. Tomlinnon
To niuTow cloth, 7 yds. at 5^?. 6^.

calico, 15 y,/.« at Os. (i.^d.

19-
Hazard arid Jones
To 1^ St. yellow soap, at 9d. per lb.

^ St. mottled do. at 9.\d.

lb. candles,

3 lb. moulds,
at 9d.

at Is. Ojjrf.

—23-
James Sanderson
By goods as per Invoice'

-28-
Hazard and Jones
To 17ii lb. loaf sugar, at U. Id.

12 lb. raw do. at lOd.
Ik lb, Congou tea, at 7s. 6d.

i lb. Hyson, ' at 12*.

-31 —
John Hcrdson
To Hops, 10 lb. at Is. Id.

h ream cap paper, at 7d. per quire

—Feb. 1.-
William Tomlinson
To 2 St. yellow soap, at 9d. per lb.

6 lb. mould caudles, at Is. Id. -

16 lb. lump sugai-, at Is. 0^^!. -

Cr.

Dr.

Dr.

Cr

Dr.

Dr.

Dr.

15

14 ^9

1 18

10

') li

1 I 11

10 10

5 10

16 8

Jam
T

\Vi,

T

Jan

A III

1

Oa

1

8
>

Jo)

1

]

1

* This
piactice.

t Vide

t In tl»;

oiuy a %t

opening c
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DAY-BOOK, (page 3.)

— 1830, Feb. 4

Jame$ Tnylor m *'''•

T(» hulf a year's interest on JE70. at jCS-^Msr cent.

per annum ... -

5

8

9

William Tomlinson Dr.

To 1 piece superfine blue c' \ 36 yds. ut 27».

6rf. - - • - "

For bill at one month.

49

James Sanderson
cwt. qr. lb. £. s. d.

By cheese* 25 3 17 at 3 2 6 per cwt.

1

Cr.

185

d.

15

10

80

Allen, Wild, and C« , Leeds Dr.

To my Bcceptanc* of their Bill at 2 months, >

drawn 3rd Jan. B. P. Book. No. 2. )

12-

80

18

Dr.
Oats' Purveyance, in Partuersliip with

J. Hcrdson.\

To Cash, lor Outs purchased by met
Do. do. by J. Herdson

Do. for warehouse room, &c.

Cr.

By Cash received for Oats sold

Do. do. ... by J. H.

£. s. d. Dr.

To Profit. ^ (42..13..5i) being my share )

J. H. 4 (42..13..5i) being his share J

•12-

John Herdson Dr.

To Cash advanced to him on Oats' concern

Oats sold and received for by him

26
449

1

477

507
55

562

85

2|

11

13
3
8

9

2

11

2
8

11 10

By Oats purchased by him
his share of profit -

Cr.

433
55

17
o

u

8

488

449

48

19 8

19

3

5i

491 8i

* This is supposed to be bought by the long cwt. (120 li.) agreeably to the general

piactice.

t Vide Example of a Partnership Concern, p. 187,

t In this concern, the entries of Cash are not made in the Casli-Book ;
this being

omy a general statement of Uansactions supposed to have taken pjacu. before U»
opening of these books
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LEDGER INDEX. 18?

INDEX TO THE LEDGER

<t H^l
1 »-H

T—

(

•^ "cl '

1-^

I ol
C-;
•^
F--4

i

J^ Allen, Wild, and Co. 2

•

N
]n Bills payable - - - 2 Q Oats' purveyance -

n

c P 1

D Q

£ R

P Fletcher Samuel - 2 g Stock
Simmonds and Co. -

Sanderson James -

1
o

G
3

——

1

XJ Herdsou John - - 1

Hazard and Jones - 3
'P Taylor Janieb - -

Tomlinson Wm.- -

ll
2

IJ uv . 1

K w
L XY
Tyj Mason Bernard - - 1 Z

* The Ledger has an Alphabetical Index, showing, at one view, in what folio any

Mrson's account may be found.

EXAMPLE OF A rARTNERSIIIP CONCERN.

'

John Herdson ana I have been engaged in a joint concern as purveyor- of oi.s for

the armv I have purchased oats for the joint slock to tlie amount of £il).Al. H
has paid, for oats purchased by him, r44tt..0..3. I have received, for oats that aave

»»«on disposed of, i;507..y..2. ; and mv partner lias received, from the same source,

£55 2 8 I have advanced to him, at ditforeiit times, XMSS..!". ; and >iave paid, foi

warehouse room and otlior sundry expenses, £1..13..8. I'lom these general heads,

collected from the particulars recorded in the Granary Book, it is required to state

It mav.^periiaps, be interestinp: to the learner tofe informed that the above was «

real occurrence ; for an accurate statement of which the wiiter was some time swcs

applied to by the parties concerned.



160 Z.GOQER, (folio 1.)
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FOR SALE,

WHOLESALE AND RETAIL,
BY

umm,, icpHAiL, & Co.,

TORONTO.

aERIES OF NATIONAL SCHOOL BOOKS,
Tiz. -—First, Second, Third, Fourth, and Fifth Books

of Lessons, an English Grammar, and an Arithmetic.

Walkingame's Arithmetic; English Reader; Kirkham's,

Lennie's, and Murray's Grammars; Canada, Mavor'a,

Carpenter's, Cobb's, and Webster's Spelling Books, &c.

-ALSO,—
A large assortment of Works on Rhetoric, Logic, Philoso^.

phy, Chemistry, Botany, Phisiology, Phrenology, and

Mechanics.

B., McP., & Co. have always on hand a well-selected Stock

of the Classics, and other School Books generally used in the

Province, which are supplied to Merchants and Teachen
on the best Terms.

A LIBERAL DjSCOUNT FOR CaSH PURCHASES.

BOOK & JOB PBHTING
TASTEFULLY EXECUTED.

BOOKS, STATIONERY, &c. &c.

Binding executed in all its Branches, on liberal Terms.

English, French, and American Paper Hangings.






